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Rosert P. Guiover, M.D., ann T. J. E. O’Nemi, M.D. 
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HE history of the surgical treat- 

ment of the main pathologic fea- 
ture of the tetralogy of Fallot, pul- 
monary stenosis, begins with Doyen’ 
who in 1913 was reported to have at- 
tempted direct division of what was 
thought to be a stenosed pulmonary 
valve. He inserted a small tenotomy 
knife through the wall of the right 
ventricle and attempted to cut the 
valve. 


The patient died some hours 
later and at autopsy was found to 


have a subvalvular stenosis. Few are 
unacquainted with the next great step 
toward the solution of the problem, 
for since Blalock and Taussig? re- 
ported their initial experiences with a 
shunting procedure which by-passed 
the impediment to pulmonary flow, 
hundreds of individuals have been 
aided and the operation has been uni- 
versally applied. The modification 
proposed by Potts, Smith, and Gibson* 
has likewise found wide acceptance. 
In 1948, with the work of Sellors* and 
of Brock® the story came full round, 
for they returned to the principle of 
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Doyen of making a direct intracardiac 
attack on the offending tissue. This 
marked, we feel, the most significant 
contribution to date. 

We are presenting the results of 
this type of procedure in a series of 
thirty consecutive cases of tetralogy 
of Fallot. 

The patients ranged in age from 3 
months to 36 years. All exhibited the 
classic stigmas of cyanotic congenital 
heart disease. Exercise tolerance was 
diminished in all, markedly in tlie 
majority. Dyspnea at-rest was preserit 
in a number of patients. 

‘The diagnosis of tetralogy of Fallot 
in twenty-two cases was confirmed by 
angiocardiography. This procedure 
was unsuccessful in four additional 
cases and was not attempted in the 
remaining four because of the pre- 
earious state of the patients. It is our 
rule to subject to angiocardiography 
all cyanotic patients who are candi- 
dates for surgery except those who are 
very seriously disabled. Thus we have 
been able to avoid fruitless surgery in 
patients whose condition simulated, on 
ordinary clinical and roentgen study, 
operable lesions but who actually had 
inoperable malformations. 

At operation the obstruction was 
found to be valvular in fifteen cases, 
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infundibular in twelve, and confined 
to a segment of the pulmonary artery 
in three. 

Cardiac arrest during operation oc- 
eurred in ten patients. In all ten, 
cardiac action weakened from the 
moment the chest or pericardium was 
opened and before anything of defini- 
tive nature could be done. In two, 
complete arrest occurred at this time; 
in the others it occurred during the at- 
tack on the obstruction. In five of the 
patients with cardiac arrest, the ob- 
struction was valvular; in five it was 
infundibular. Satisfactory cardiac ac- 
tion was restored in five instances and 
all these patients survived; four had 
valvular stenosis. Among these who 
survived cardiac arrest are some who 
show the most remarkable improve- 
ment. 

There were seven deaths in the 
series, giving an over-all mortality 
rate of 23.3 per cent. Five of these 
occurred in the operating room, one 
five hours postoperatively and one 
thirteen weeks postoperatively. The 
actual operative mortality was, there- 
fore, 20 per cent. Four of the pa- 
tients who died had infundibular 
stenosis, three had valvular. One un- 
fortunate outcome was attributed to 
anesthetic difficulties. Two individ- 
uals had associated severe malforma- 
tions of the brain and other organs 
and another had hydrocephalus; these 
conditions may have been contributory 
factors in the demise of the patients. 

In all except two of the patients 
who left the operating room alive, 
cyanosis was relieved in great part 
almost simultaneously with the re- 
moval of obstruction to pulmonary 
flow. The color of one child did not 


improve for several days postopera- 
tively; during this time he was in car- 
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diac failure. The other patient did 
not begin to lose her cyanosis until 
after twenty-four hours. 

Postoperative complications included 
pleural effusion of a degree to require 
thoracentesis in three cases, pericar- 
dial effusion in two cases, and cardiac 
failure in eight cases. In all, ten pa- 
tients did not have a smooth post- 
operative course. The most severe 
complication was, of course, cardiac 
failure. This occurred in five patients, 
we believe, because ambulation was 
allowed too early, from two days to 
one week postoperatively. Two addi- 
tional patients suffered a great degree 
of trauma to the myocardium incident 
to the removal of an infundibular ob- 
struction. The eighth patient had 
pericardial and pleural effusion of 
marked degree. Compensation was 
regained in all except the girl who 
died thirteen weeks postoperatively. 
Her pulmonary valve had been opened 
and stretched so widely that she had 
uncontrollable pulmonary insufficien- 
ey. She was reoperated upon and the 
pulmonary artery plicated in the re- 
gion of the valve in an attempt to 
diminish the orifice. A severe trans- 
fusion reaction hastened her exitus 
ten days after this second procedure. 

There was no characteristic change 
in the systolic murmur following 
operation. In some cases it became 
harsher, in others it remained the 
same, and in at least one case it di- 
minished in intensity. Six patients 
developed pulmonic diastolic mur- 
murs. Five were in cardiae failure. 
In the four of these who survived, this 
murmur disappeared with improve- 
ment in compensation. In the other 
ease it was transiently heard about 
three weeks postoperatively and then 
disappeared. 
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Review of pre- and postoperative 
electrocardiographic tracings in the 
series indicates that there are no con- 
stant or characteristic changes. In 
many eases there were changes sug- 
gestive of injured cardiac muscle or 
pericarditis but these were transient 
and unassociated with symptoms. 

The results in the twenty-three pa- 
tients who survived may be classified 
as follows: Twelve have shown an ex- 
eellent response. Their present activi- 
ties are unlimited and they have prac- 
tically no cyanosis on exertion. Six of 
these patients had valvular stenosis, 
three had infundibular, and turee had 
localized constriction of the pul- 
monary artery. Seven patients are re- 
garded as in very good condition. Al- 
though they cannot earry on the full 
activity of their age groups they are 
able to do vastly more than was pos- 
sible preoperatively. We feel that 
their exercise tolerance will increase 
and that in the future we will be able 
to classify them as showing an ex- 
cellent response. Four patients have 
been followed for such a short period 
that the results cannot be fairly evalu- 
ated. 

COMMENT 


Pulmonary valvulotomy is now 
widely accepted as the proper treat- 
ment of pure pulmonary stenosis or 
pulmonary stenosis associated with an 
interauricular communication. How- 
ever, the application of the direct in- 
tracardiac approach in the tetralogy 
of Fallot has been limited for a num- 
ber of reasons. First, there has been 
an understandable reluctance on the 
part of many surgeons to invade a 
chamber of the heart; they prefer an 
extracardiac procedure. Second, 
there is the conviction that the extra- 
cardiac anastomoses are as effective, 
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and third, there is the reservation that 
while the direct procedure would be 
the choice in valvular stenosis in the 
tetralogy, this type of stenosis occurs 
infrequently and the more common 
infundibular stenosis does not lend it- 
self to definitive surgery. 

The reluctance to violate the in- 
terior of the living, beating heart 
springs from deep in our nature, but 
experience has shown that if due care 
is taken, any portion of the heart may, 
with impunity, be entered and ex- 
plored, whether by instrument or 
finger. Often, such procedure, prop- 
erly conducted, is less taxing of and 
traumatic to the circulatory system 
than is the prolonged extracardiac 
manipulations during difficult anas- 
tomoses. One of the greatest advan- 
tages of the direct attack is that it 
ean be accomplished speedily. A 
brief description of the maneuvers in- 
volved will make that clear. 

With the patient in the supine po- 
sition, the left thorax is entered 
through an incision in the third inter- 
space. The ribs are spread and, if 
necessary to gain sufficient exposure, 
the costal cartilages are cut. The 
pericardium is opened so as to expose 
the distal portion of the right ven- 
tricular outflow tract and the pul- 
monary artery. Two stay sutures are 
now placed in the myocardium proxi- 
mal to the valve area and a small in- 
cision made between them. Traction 
on the stay sutures and digital com- 
pression readily control bleeding. A 
small exploring sound or a finger is 
now introduced into the outflow tract 
and the final decision made as to 
whether the obstruction is valvular or 
infundibular. If valvular, the suit- 
able knife is now inserted and the 
valve incised. If infundibular, the 
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channel is increased in size by dilata- 
tion with the finger or sound, or the 
obstructing tissue is removed with an 
efficient instrument, In those cases in 
which the obstruction is caused by 
localized constriction of the artery the 
affected area is dilated by sounds. 
Following this definitive step the myo- 
eardial incision is sutured, the stay 
sutures removed, the pericardial in- 
cision partially repaired, and the 
chest closed. Any experienced tho- 
racic or cardiac surgeon may complete 
the procedure with dispatch. 

The second reason mentioned above 
is deserving of closest scrutiny We 
may grant that anastomotic proced- 
ures are as effective as the direct at- 
tack in improving pulmonary flow, 
but is the patient as well served by 
them? As pointed out in a previous 
communication® such anastomoses 
ereate problems which may in the long 
run be as serious as the condition they 
are designed to remedy. What is the 
measure of good therapy? It is the 
ultimate well-being of the patient. If 
he is helped immediately only to be 
harmed in time, one must seek a better 
treatment. There are such great haz- 
ards, at least theoretically, in adding 
a third circulatory defect to a system 
already burdened with two, that such 
an addition should be made only when 
other means of increasing blood flow 
to the lungs are not possible. The 
first of these hazards is circulatory 
failure induced by the extra burden 
on the left heart, which must contin- 
ually recireulate a large portion of 
left ventricular output. The other 
major hazard is the susceptibility to 
subacute bacterial endocarditis. We 
do not know how many patients who 
have had the shunt procedures will 
succumb to either of these two dan- 
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gers but, logically, one must assume 
that a significant proportion will. 
The direct intracardiac approach to 
the problem obviates the first danger. 
It relieves cardiac strain rather than 
adds to it. The effects of the primary 
malformation are overcome without 
the substitution of another burden. 
Naturally, in the valvular stenosis one 
is substituting one malformation (a 
bicuspid pulmonary valve) for an- 
other, but it is one which should not, 
if the bisection is properly performed, 
be productive of circulatory difficulty. 

We cannot speak with certainty of 
the relative danger of subacute bac- 
terial endocarditis in the two types of 
procedure. From information de- 
rived from the literature one would 
judge that its incidence in patent duc- 
tus arteriosus is greater than that in 
eases of bicuspid pulmonary valve. 
Inasmuch as the shunt procedures are 


analogues of a patent ductus one 
would expect a greater incidence fol- 
lowing the production of such shunts 
than following the direct intracardiac 


Only prolonged study of 
resolve this 


attack. 
operated patients will 
problem. 

The third reason for the, to date, 
limited application of the direct re- 
lief of pulmonary stenosis in the 
tetralogy of Fallot is based, we feel, 
on inadequate knowledge of the patho- 
logic anatomy in this condition. Our 
ideas as to the relative incidence of 
valvular and infundibular stenosis are 
based on pathologic material which 
may be improperly weighted. Cer- 
tainly, our findings in the living pa- 
tients are at variance with the general 
findings reported in the literature. 
Brock has had the same experience. 
Of the twenty-six patients with 
tetralogy operated upon by him, 
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eleven had infundibular stenosis, fif- 
teen valvular." In our series there 
were twelve with infundibular steno- 
sis, fifteen with valvular, and three in 
which the obstruction was localized in 
the main pulmonary artery. Com- 
bining these two series there are fifty- 
six cases of tetralogy of Fallot; of 
these the stenosis was valvular in 53.5 
per cent and infundibular in 42.8 per 
eent. These figures differ signifi- 
cantly from those usually accepted. 
We are aware that in those patients 
whom we have assumed to have val- 
vular stenosis there may be coincident 
infundibular stenosis but the valve de- 
formity was the important considera- 
tion. Likewise, some of the patients 
whom we classify as having valvular 
stenosis may have normal valves and 
the obstruction may be immediately 
subvalvular. If so, the treatment 
differs in no way from that of true 
valvular stenosis. 

If these considerations be valid 
some of the weight of this third argu- 
ment against the direct attack is re- 
moved. There remains the question 
as to whether or not true infundibular 
stenosis lends itself to this approach. 
We believe that it does. True, our 
mortality rate (33 per cent), as well 
as that of Brock (27.2 per cent), in 
this type of operation is high. How- 
ever, improvement of technique, as 
greater experience is gained, should 
lower this substantially. Even if the 
immediate risk remains greater than 
that in the shunt procedures, the more 
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nearly physiologic results in the suc- 
cessful cases should strike the balance 
in favor of the direct approach. 


SUMMARY 


Thirty consecutive patients with the 
tetralogy of Fallot have been operated 
upon, using a direct intracardiac ap- 
proach to relieve the pulmonary sten- 
osis. Twenty-three patients have sur- 
vived and the results have been very 
satisfactory. The over-all mortality 
rate was 23.3 per cent, the operative 
mortality rate being 20 per cent. 


The objections to this direct relief 
of the stenosis are briefly reviewed 
and its advantages summarized. 
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MONONUCLEAR PNEUMONIA IN SUDDEN DEATH OR 
RAPIDLY FATAL ILLNESS IN INFANTS 


PETER GRUENWALD, M.D., AND MENDEL JAcosBI, M.D. 
BROOKLYN, N. Y. 


HERE has been increasing concern 

about the large number of infants 
who die suddenly at home, or unexpect- 
edly shortly after admission to a hospi- 
tal. The findings at autopsy include 
in most cases as the major lesion a dif- 
fuse mononuclear and interstitial pneu- 
The nature and cause of this 
disease are unknown. Various types 
of bacteria and a focal leucocytie reac- 
tion were found only in part of the 
eases. A clue to the understanding of 
this condition may possibly be found 
in its similarity to various types of 
pneumonia of known or suspected viral 
origin, with and without an associated 
bacterial infection. This will be dis- 
eussed following a description of the 


monia. 


pathologie findings. 


MATERIAL 


A study of material obtained at 
autopsy from nearly 200 related cases 
is now in progress. The present report 
of the first phase of this effort presents 
considerations based on the pathologic 
findings in seventy-six infants who 
died at home or in a hospital, either 
suddenly or after a brief period of 
prodromal symptoms; others died 
shortly after admission to a_hospi- 
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tal with acute, severe symptoms. Ex- 
cluded from consideration at this time 
are all cases with a hospital stay of 
more than twelve hours after admission 
for this disease, as well as those in 
which autopsy revealed in addition 
other significant lesions, e.g., congenital 
heart disease; these will be the subject 
of a subsequent report. 

The present cases were compiled 
from the pathologic material of several 
hospitals and the Medical Examiner’s 
Office, and thus give a fair indication 
of the occurrence in the community. 
The medical examiner’s material is rep- 
resentative of sudden deaths at home; 
the material from hospitals, on the 
other hand, is not necessarily represen- 
tative since many hospitals in this com- 
munity did not contribute and the in- 
cidence of the disease may vary accord- 
ing to the policy of admission to their 
wards, the area served by them, and 
possibly other factors. The entire 
group will therefore not be analyzed 
statistically except to state that among 
fifty-two unselected cases of sudden 
death in infants older than one week 
referred by the Medical Examiner’s 
office, forty-seven had the condition to 
be deseribed as the only significant 
findings, two had it in addition to other 
lesions (these are not included here), 
and three died of other causes. The 
entire material was collected during 
two years, 1948 and 1949. 

All viscera were examined grossly 
and microscopically. Most sections 


were stained routinely with a trichrome 
0 
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stain (a modification of Masson’s 
method). In several instances frozen 
sections of the heart and liver were 
examined for fat. 


OBSERVATIONS 


There is strikingly little variation in 
the pathologic findings within the pres- 
ent group. Externally the body may 
show moderate cyanosis, and frothy 
fluid exuding from mouth or nose. In 
the body cavities there is no excess of 
fluid. The thorax contains a thymus 
which is usually large, but within aver- 
age limits (Fig. 1). Petechial hemor- 
rhages are often seen in the epicardium, 
pleurae (Fig. 2), and thymus; in some 
instances they are very numerous. The 
heart is dilated in some eases, and the 
atria and large veins may be markedly 
engorged with blood. Yet, most of the 
viscera are pale. In some instances 
fat was demonstrated in the myocardial 
fibers on frozen section. 

The lungs are voluminous (Figs. 1 
to 4). Their color is purplish gray, 
paler in the anterior portions and 
darker and more red posteriorly (Fig. 
3). The anterior borders are emphy- 
sematous, with alveoli visible with the 
naked eye. Interstitial emphysema is 
occasionally seen in the septa and un- 
der the pleura. In the posterior por- 
tions of the lungs there may be purple, 
depressed areas of atelectasis. Most of 
the tissue, however, is voluminous, 
moderately firm, and its aeration is dif- 
fusely reduced. Few if any parts are 
completely airless. On section the tis- 
sue is red and moist, and frothy fluid 
exudes from it. Similar fluid may fill 
the respiratory passages. The gross 
appearance resembles that of pulmo- 
nary edema. 

Microscopically, areas of various sizes 
have a uniform appearance. They vary 
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from groups of a few lobules to a whole 
lobe (Figs. 5 and 6) or lung. Unaffect- 
ed lung tissue is in most cases scant 
or absent, as seen on an average of 
three large sections per case. When it 
is present, it shows thin alveolar walls 
and is well or excessively aerated (Fig. 
7) ineluding, in many cases, intra- 
alveolar or interstitial emphysema. The 
diseased tissue is sharply demarcated 
from the normal portions (Fig. 7) and 
within it areas of different degrees of 
expansion and aeration are also often 
well demarcated. All these areas have 
in common a marked thickening of the 
alveolar walls, and exudate in the 
lumina (Figs. 5 to 11). The ecommon- 
est form is that in which a few alveoli 
are aerated, and the majority expanded 
with fluid (Figs. 5 and 6). There may 
be areas of atelectasis in which all 
alveoli have a slitlike lumen filled with 
fluid (Fig. 7). The least common form 
is that in which most of the thick-walled 
alveoli are aerated. Intra-alveolar 
and interstitial emphysema occur in 
the diseased portions of the lungs (Fig. 
8) as well as in uninvolved areas. The 
thickened alveolar walls show histologi- 
eally no striking changes (Fig. 9). 
There is an increase in the amount of 
connective tissue, and a mild infiltra- 
tion with cells, mostly lymphocytes and 
an occasional large mononuclear cell. 
The exudate in the alveoli stain homo- 
geneously with the usual methods. It 
contains varying numbers of cells which 
are polygonal or oval in shape, and are 
somewhat smaller or larger than macro- 
phages commonly seen in the lungs; 
they usually measure 10 to 20u. In 
most of these cells the cytoplasm stains 
homogeneously and deeply, without in- 
clusions (Fig. 11); only rarely are 
there vacuoles or granules resembling 
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Fig. 1.—Appearance of the viscera in a 1-month-old infant who was found dead in bed 
at home by the mother. The thymus is large; the lungs are voluminous and their appearance 
resembles that in edema; the heart shows hemorrhages in the epicardium; the liver is pale. 

Fig. 2.—Lung of a 5-month-old infant found dead in bed by the mother, showing 
numerous hemorrhages in the pleura and a diffuse, moderate increase in consistency. 

Fig. 3.—Lung of a 5-week-old infant who died immediately after admission in a hospital, 
one day after a physician at home had found a “head cold.” It shows a diffuse, moderate 
consolidation in the posterior portions and a more nearly normal appearance anteriorly. 

Fig. 4.—Close-up view of part of lung of a 2-week-old infant with a short history 
of dyspnea, ranosis, and convulsions, showing prominent, pale areas of emphysema. The 
rest of the tissue is moderately consolidated as in Figs. 2 and 3. 
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5.—Lung section of a 5-month-old infant —— case as in Fig. 2), showing the 
) 


Fig. 
distribution of the edema-like exudate in the alveoli. (x4 

Fig. 6.—Similar section from a 1-month-old infant (same case as in Fig. 1). In this 
instance the thickening of alveolar walls is more conspicuous than in Fig. 11. ( x40.) 

Fig. 7.—Lung section from a 4-month-old infant, showing the border of an involved 
area. In the lower portion of the figure the alveolar walls are thick and the alveoli are 
partially collapsed and contain exudate. In the upper portion the lung tissue is normal in 
appearance. (X<100.) 

Fig. 8.—Lung of an il-day-old infant with exudate in some alveoli, and irregular 
aeration. There is intra-alveolar and interstitial emphysema. (X30.) 
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Fig. 9.—Section from a lung of a 5-month-old infant. The alveolar walls are thick, and 
some alveoli contain fluid with large mononuclear cells. (X 250.) 

Figs. 10 and 11.—Lung of an infant 24% months of age, showing mononuclear cells of 
various sizes in the alveoli. (X85 and 1150.) 
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phagocytosed material. The nucleus of 
the smaller cells is round or oval; that 
of the larger ones may be indented 
(Fig. 11). In some lungs these latter 
forms are quite numerous. The walls 
of the bronchi are usually intact. In 
part of the cases they are moderately 
infiltrated with lymphocytes; lymph 
follicles may be seen adjacent to some 
of the bronchi far from the hilus, and 
in a few instances they occur in groups 
in an arrangement resembling lymph 
nodes. 
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center a clump of homogeneous ma- 
terial, presumably necrotic. Phago- 
eytosis of nuclear debris varies in inten- 
sity from case to case. 

The lymphoid tissue shows in many 
eases the following characteristic pat- 
tern: The follicles and Peyer’s patches 
of the intestine are enlarged and may 
be hyperemic. The mesenteric lymph 
nodes are conspicuously enlarged, pale, 
and fairly firm. The peripancreatic 
nodes are also enlarged and pale, but 
the other retroperitoneal and the pelvic 































TABLE I. DATA ON SEVENTY-SIx INFANTS WITH MONONUCLEAR PNEUMONIA 
oe PULMONARY FINDINGS AT AUTOPSY: 
MONONUCLEAR PNEUMONIA 
| WITH SECOND- | 
| ARY BACTERIAL 
HISTORY ALONE | __ INVASION TOTAL 
Sudden death 
At home 24 6 30 
At hospital 3 0 3 
Dead on arrival at hospital or doctor’s office 10 0 10 
Death after prodromal symptoms 6 1 7 
At home 
At hospital (previously admitted for other 11 0 11 
reason ) 
Admitted to hospital for this disease and 10 5 15 
died within 12 hours 
Total 64 12 (76 








This description of the pulmonary 
changes refers to uncomplicated cases 
only. In a small number of instances 
which will be discussed later, a focal 
or diffusely spreading bronchopneu- 
monia of the usual type is superimposed 
in part of the tissue upon the changes 
previously described, as indicated by 
the presence of polymorphonuclear leu- 
cocytes in the alveoli and in the bron- 
chial walls. 

The spleen is moderately softened, 
the pulp is often pale and the follicles 
are conspicuously enlarged and contain 
large reaction centers. The latter con- 
sist in some cases of an intact reticu- 
lum with moderate numbers of lympho- 
eytes, and in others there is in the 















nodes are not altered. It is noteworthy 
that the lymph nodes of the medias- 
tinum are usually small, in spite of 
their proximity to the involved 
lungs. Microscopically, no character- 
istic changes have been noted. There 
are reaction centers resembling those in 
the spleen. In the sinuses of the peri- 
pancreatic nodes one finds frequently 
large cells with an indented nucleus 
resembling those occurring in the 
pulmonary alveoli. Their significance 
is unknown. 

The liver is pale yellow or gray in 
eolor. Its cells show moderate and 
uncharacteristic cytoplasmic degenera- 
tion such as cloudly swelling, fat-free 
vacuolation, or fatty metamorphosis. 
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The kidneys have in about half the 
eases a peculiar, spotty hyperemia of 
the cortex while the medulla is pale. 
This is due to the presence of greatly 
dilated venules, occasionally surround- 
ed by hemorrhage into the stroma. 

Since the clinical course and patho- 
logie findings in the present cases sug- 
gest an infectious disease, stains for 
gram-positive and gram-negative mi- 
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hand; only in a few instances were the 
ones found without the others. Cases 
in which one or both of these findings 
are positive are entered separately in 
Table I under the heading of secondary 
bacterial infection. Because of the 
rapid course of the disease, no material 
was usually obtained for bacterial cul- 
tures from the living patients. It was 
also not possible in the past to do 
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Fig. 12.—Age distribution of seventy-six deaths in which autopsy revealed mononuclear pneu- 
monia as the principal lesion. 


croorganisms were done on lung sec- 
tions in all instances. Their results are 
negative in the majority of cases. When 
microorganisms are present, they are 
of various kinds and usually involve 
only part of the tissue showing mononu- 
clear pneumonia. There is a fairly 
good correlation between the presence 
of polymorphonuclear leucocytes on 
the one hand, and bacteria on the other 


baecteriologie studies on autopsy ma- 
terial. In further material which is 
now being gathered, lung tissue is 
bacteriologically examined; virus 
studies are also planned. 

Table I also contains a summary of 
the clinical histories. Prodromal symp- 
toms mentioned in the table were in the 
majority of cases those of a ‘‘cold,’’ 
‘‘upper respiratory infection,’’ or 
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smaller group had 
vomiting, and very few 
infants had convulsions. Most of these 
symptoms associated with an 
elevated temperature which frequently 
rose above 103° F. 


cough. A much 


diarrhea or 


were 


Infants admitted to a hospital are 
acutely ill, often in respiratory distress 
or cyanotic. Even a few hours before 
death the lungs are often described as 
‘*elear to pereussion and auscultation. ’’ 
It is suggested that this is due to the 
diffuse involvement, in which charac- 
teristically none of the tissue is com- 
pletely airless. 

The following three histories will be 
given as typical examples: 


(1) A 2\4-month-old, female infant 
(Aut. No. 573) was found at home dead 
in the carriage, face down. There was 
no known illness. (2) An 11-day-old 
male infant (Aut. No. 923), born two 
weeks prematurely and in good health, 


had a convulsion in the morning and 


was rushed to a hospital. He arrived 
there dead, one hour after the first 
symptom. (3) A 414-month-old boy 
(Aut. No. 1091) was admitted to the 
hospital with a history of cough and 
running nose of two days’ duration, 
refusal of feedings, vomiting and diar- 
rhea of one day’s duration. He had 
previously been well. On admission 
he was dehydrated. His lungs were 
clear to percussion and auscultation. 
He received penicillin, sulfadiazine and 
a elysis. During the night he became 
cyanotic and was placed in an oxygen 
tent. One hour later, while still in 
oxygen, he became more cyanotic and 
expired in spite of the administration 
of Adrenalin and artificial respiration. 

The age distribution of the present 
group of cases is shown in Fig. 12. The 
two youngest infants in this series are 
9 and 11 days old; at that age the in- 
cidence rises rapidly. If one takes into 
consideration the fact that all deaths 
during the first month, as shown in 
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Fig. 12, actually oceurred during 
about two-thirds of the month, it be- 
comes apparent that during that period 
the ineidence is much higher than dur- 
ing the following month. In other 
words, fatalities from the disease in 
question begin to oceur about the tenth 
day; their incidence immediately rises 
to its peak, and declines from then on. 
Only a few of the present cases were 
older than 7 months. 


DISCUSSION 


The study of cases such as those just 
described is hampered by the possibility 
of erroneous interpretation of path- 
ologie findings. In some instances pete- 
chial hemorrhage in the thoracic vis- 
cera seem to confirm the suspicion of 
death from suffocation due to extrinsic 
eauses. The inconspicuous findings in 
the lungs are then disregarded. If one 
is impressed with changes in lymphoid 
structures and overlooks the pulmonary 
lesion, the diagnosis status thymico- 
lymphaticus may be made. Both these 
diagnoses were actually made in some 
of the present cases before they were 
revised with a knowledge of what has 
been described here. It was only when 
in a large number of eases the remark- 
able uniformity of the lesions was reec- 
ognized that the existence of a definite 
clinieal and pathologie entity was sus- 
pected. 


Several authors have described 
groups of cases of sudden death with 
interstitial pneumonia. Réssle' men- 
tioned in a brief discussion of a paper 
on syphilitic pneumonia that he had 
seen at autopsy four nonsyphilitie in- 
fants who died suddenly and showed 
the signs of status thymicolymphaticus 
as well as an interstitial pneumonia 
identical with that of congenital 
syphilis. Adams? observed several 
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eases. The absence of bacteria and 
polymorphonuclear leucocytes suggest- 
ed to him a virus as the possible cause ; 
he assumed that the rapid course may 
not have allowed sufficient time for the 
formation of inclusion bodies as found 
in other viral pneumonias of infants. 
Boisset y Boisset® stressed the frequent 
interstitial pneumonia 
with interstitial emphysema in infants, 


occurrence of 


and mentioned that sudden death may 
Farber* *> and Goldbloom and 
Wiglesworth® found fulminating bac- 
teremia in cases resembling our own. 
Werne and Garrow™'’ have studied a 
large series of cases of sudden death in 
infants; however, their results and in- 
terpretations have not been published 
in full. They found interstitial pneu- 
monia, and on routine bacterial cul- 
tures of autopsy material they dis- 
covered a variety of microorganisms of 
various kinds, and various degrees of 
virulence. They therefore suggested a 
fulminating bacterial infection as the 
death. More recently the 
same authors" stressed vascular injury, 


occur. 


eause of 


as found in shock, as the major lesion. 

European investigators recently 
turned their attention toward inter- 
stitial, plasmocytic pneumonia in in- 
fants, most of whom were premature or 
This condition is 
probably related to, but not identical 
with, that described here. Among their 


poorly developed. 


patients were many who recovered, and 


some who died unexpectedly. The fol- 
lowing theories of the nature of the 
disease were advanced: Ammich” re- 
ealled that immature lungs have thick 
alveolar walls, and may be particularly 
prone to interstitial pneumonia. He 
explained in this manner syphilitic 
pneumonia as due to incomplete matur- 
ation of the tissue, the interstitial pneu- 
monia of premature infants, and that 
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of infants with a hypoplastic constitu- 
tion whose tissues are also retarded in 
differentiation. Feyrter'® was most im- 
pressed by the plasma cells and con- 
sidered the lung condition as a plasmo- 
cytoma akin to multiple myeloma, re- 
lated to defective protein metabolism. 
Hug™ aceused imperfect care of the 
infants, permitting repeated aspiration 
of small amounts of feedings. Stirni- 
mann and Stirnimann™® sought the 
primary cause in a cerebral lesion, per- 
haps due to a neurotropie virus, which 
produced abnormal respiration, tear- 
ing of alveolar walls, and consequent 
interstitial pneumonia. These authors 
mentioned the occurrence of the disease 
also in well-developed infants. Hen- 
ning’® postulated an infectious cause. 
Tobler’’ found that the disease occurs 
at an age ranging from 6 to 14 weeks, 
with the peak at 9 weeks. He men- 
tioned the examination of the respira- 
tory rate during sleep as the simplest 
and most reliable diagnostic method. 
Weisse'® reproduced the histologic pic- 
ture of this pneumonia in mice and 
guinea pigs by inoculation of bacteria- 
free material from affected infants. 
Other diseases possibly related to the 
one here under consideration are 
tracheobronchitis and _ bronchiolitis. 
One or the other of these diagnoses was 
made during lifetime in several cases 
of our series. 

The justification of the frequent 
diagnosis of accidental suffoeation of 
infants has been widely discussed. 
Davison,’® Woolley,?® and Bowden*' 
agree that many other causes of death 
have to be ruled out, and that the 
diagnosis of suffocation should be made 
with the greatest caution. These 
authors, as well as some of those men- 
tioned above who have recognized the 
frequent oecurrence of lung changes, 














GRUENWALD AND JACOBI: 


feel that the suggestion of suffocation 
is made too often and on an inadequate 
basis, and that the better the pathologic 
examination, the less frequently this 
diagnosis is confirmed. Archibald’ 
worked out a theory as to how a previ- 
ously healthy infant can succumb to 
anoxia without a struggle: moderate 
lack of oxygen and excess of carbon 
dioxide are assumed to depress respira- 
tion. Abramson®* is the only author 
who during recent years has held that 
‘‘aecidental mechanical . smothering 
now holds the dubious distinction of 
being the leading cause of accidental 
death in early infancy.’’ It has been 
our experience that every one of the 
many infants who allegedly or ‘‘appar- 
ently’’ suecumbed to _ suffocation 
showed at autopsy the pathologie syn- 
drome described in this report. While 
the recognition of this fact does not 
offer a full explanation of the cause of 
death, it indicates the presence of a 
condition known to cause sudden 
death. This may serve to exonerate 
parents, physicians, or other persons 
eoncerned who might be accused, or 
accuse themselves of negligence in the 
eare of an infant as has happened in 
several of the present cases. 

Our own considerations of the prob- 
able cause of the pathologic changes 
and fatal course in these infants have 
not led to definite results. The lesions 
described here appear to be reactions 
to some irritation in a very general 
sense. Mononuclear and _ interstitial 
pneumonia is not characteristic of any 
one pathologie condition or etiological 
agent. Sprunt** has demonstrated by 
animal experiments that numerous liv- 
ing or lifeless agents may provoke this 
reaction in the lungs. Réssle* observed 
that pneumonia associated with sudden 
death, as described here, closely resem- 
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bles that occurring in infants with con- 
genital syphilis; we can confirm this 
from our own observation. Many virus 
infections induce a similar reaction as 
will be discussed in detail later in this 
report. 

Changes in the alveolar walls, which 
may be designated as interstitial pneu- 
monia, varied in intensity and had no 
characteristic features. The more con- 
spicuous component of the pulmonary 
lesion was in the great majority of in- 
stances the copious exudate filling many 
alveoli. Observations of severe dyspnea 
and frothy discharge from the nose or 
mouth suggest that this exudate is 
largely responsible for the terminal 
course of the disease. The presence of 
mononuclear cells, often in large num- 
bers, attests to the fact that this is an 
exudate, and not just terminal pulmo- 
nary edema. This, as well as the dis- 
charge of exudate during lifetime, fur- 
ther indicates that the fluid found at 
autopsy does not accumulate in the 
alveoli post mortem, as has recently 
been shown to occur.”® 

There are indications that either 
anoxia, or toxic products of infectious 
origin, affect parenchymal organs, such 
as the liver and the myocardium. In 
some instances one gains the impression 
that death was due to combined cardiac 
and pulmonary failure. 

A definitive evaluation of the size 
of the thymus and lymph nodes cannot 
be undertaken because no adequate 
standards exist. In order to obtain 
such standards it is tempting to use 
data obtained from cases of sudden 
death, since longer-lasting illness may 
affect the size of lymphoid organs; 
yet, by just this practice many cases 
of the disease here under consideration 
are likely to be included among the pre- 
sumably normal ones, which may lead 
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to misleading results. With regard to 
the changes in the present cases, the 
fact that some lymph nodes are large 
and others small suggests a pathologic 
process. In the absence of sufficient 
numbers of definitely normal controls 
one can only suspect that the thymus 
is moderately enlarged in most of the 
present cases. 

It should be made clear that no one 
of the pathologic changes which we 
have described is, taken by itself, path- 
ognomonie or even characteristic of a 
specific disease. What appears signifi- 
eant is the combination of all findings 
and its association with a history of 
sudden death or rapidly fatal disease. 

The existence of mononuclear pneu- 
monia in our material is significant not 
as a specific change, but rather as one 
which oceurs in a disease entity in 
which no bacteria or other sources of 
intoxication have consistently been dem- 
onstrated We cannot 
eonceive of any lifeless, physical or 
chemical agent which would affect so 
many infants in a community, living 
under widely different environmental 
conditions. This suggests, in the 
absence of constant or characteristic 
bacteriologie findings, the presence of 
a filtrable virus, as has been suggested 
by Stirnimann and Stirnimann,” 
Adams,? and Werne and Garrow,® and 
on the basis of animal inoculation also 
by Weisse.'* The pulmonary lesions 
described here closely resemble some 
of known viral etiology, such as influ- 
pneumonia,”® atypical pneumo- 


as the cause. 


enza 
nia,?” poliomyelitis,** psittacosis,?° or 


lymphoeytie choriomeningitis.*° 


Evidence of bacterial infection co- 
existent with mononuclear pneumonia 
was obtained only in part of the pres- 
ent eases (Table I). In a few instances 


of pathologie findings similar to those 
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described here, which are not included 
in the present series because of a more 
protracted course, highly pathogenic 
microorganisms have been cultured 
from the blood during lifetime. This 
has also been reported by other authors, 
though more frequently in post-mortem 
studies. Some have concluded that ful- 
minating bacteremia causes the entire 
fatal disease. We have dismissed this 
on the basis of the inconstancy of such 
findings. Another reason for our stand 
is that the pathologic changes in the 
lungs and lymphoid tissues are of a 
subacute nature. It is difficult to con- 
ceive how a bacterial infection, the 
eourse of which is too rapid to allow 
for the usual acute responses, can pro- 
duee the subacute ones which should re- 
quire a longer time. However, find- 
ings of bacterial invasion, and the pres- 
ence of leucocytie reaction, are highly 
significant because the pre-existing ac- 
cumulation of exudate in the alveoli 
may favor a rapid spread of bacteria, 
and also because, in some instances, the 
basic disease may conceivably not be 
fatal and superimposed bacterial infee- 
tion may tip the scale. The diffuse 
spread of bacteria in these lungs may 
lead to a condition closely resembling 
lobar pneumonia. From the diagnostic 
point of view it is worth remembering 
that positive bacteriologie findings do 
not rule out the existence of the disease 
deseribed here. 

These considerations touch upon the 
broader problem of the mutual rela- 
tions of bacterial and viral infection 
in pneumonia. A carefully investigated 
example of a combination of virus and 
bacteria causing a disease entity is 
that of swine influenza.*' In recent 
years several reports have suggested 
that in man severe pneumonia may re- 
sult from bacterial infection superim- 
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posed upon viral influenza.*?-** Refer- 
ring specifically to infants, Adams 
has stated that ‘‘the common cold and 
related virus infections’’ predispose in- 
fants to bacterial pneumonia. Accord- 
ing to Maxwell and co-workers,* ‘‘evi- 
dence is accumulating that influenza 
virus plays a role in the etiology of 
certain pneumonias generally consid- 
ered to be primarily bacterial in ori- 
gin.’’ O’Hara** sums up similar ideas 
about lobar pneumonia as follows: 
‘*Today it is generally agreed that most 
if not all cases of so-called lobar pneu- 
monia are clinical examples of this 
sequential or combination attack by the 
virus of the common cold and the pneu- 
mococeus.’’ Very recently Menten and 
McCloskey*® described interstitial pneu- 
monia in children dying after antibac- 
terial therapy. According to their view 
this presumably viral pneumonia re- 
mained after the bacterial infection 
and the acute reaction to it were elimi- 
nated. By analogy, the present find- 
ings may represent viral pneumonia be- 
fore bacteria had time to contaminate 
and obscure it to a great extent. Why 
particularly in infants this viral dis- 
ease is often so severe that it kills with- 
in a short period of time remains un- 
explained. Perhaps a_ peculiar 
munologie behavior of young infants 
rather than a specific virus determines 
this course. 

It was briefly mentioned that pulmo- 
nary changes resembling those de- 
scribed here occur in infants with a 
more protracted disease, or with other 
lesions which may have contributed to 
the fatal outcome. The mere existence 
of these cases suggests that the disease 
in question is not uniformly fatal. It 
is possible that many or perhaps most 
of the infants survive this disease, 
showing perhaps a ‘‘cold’’ or a bout 


im- 
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of diarrhea. While it is true that 
most instances of sudden or unexpected 
death show at autopsy the lesions de- 
scribed here, one is not justified in 
reversing this statement and assuming 
that this disease manifesting mono- 
nuclear pneumonia is uniformly fatal. 
It remains to be determined why some 
infants suecumb to this disease with or 
without a struggle, while others prob- 
ably survive it. In any attempts to 
discover the cause of the alarming 
number of deaths from this disease, 
the possibility of the occurrence of 
numerous nonfatal cases should receive 
serious consideration. 


SUMMARY 


In those infants older than 9 days 
who die unexpectedly, either in ap- 
parent good health or after a short 
period of severe illness, a diffuse mono- 
nuclear pneumonia is frequently found 
at autopsy. This is associated with 
less characteristic findings in other 
organs. Hyperplasia of lymphoid 
tissue occurs most commonly in the 
intestinal wall, in the mesenteric lymph 
nodes, and in the spleen, whereas the 
mediastinal lymph nodes are frequent- 
ly not enlarged. The difficulties of 
judging the normal appearance of 
lymphoid tissue in infants are pointed 
out. 

Clinical and pathologic findings sug- 
gest infection as the cause of these 
changes, but bacteria are not regularly 
found. This, together with the appear- 
ance of the changes, as well as other 


considerations, suggest as one possi- 
bility a viral etiology; no proof of this 


is available. 

Whatever the cause of this disease, 
it is probably not fatal in many 
instanees. However, the occurrence of 
the pathologic changes here described 
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in eases of sudden death should be 


known in order that faulty diagnoses - 
of 


accidental asphyxia or status thy- 


micolymphaticus may be avoided, and 
also as a basis for future search for 
the cause of the disease. 
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THE CARE 





ORTHOPEDIC 


IN ANTERIOR POLIOMYELITIS 





LeRoy C. Assort, M.D. 
San FRAnNcisco, CAuir. 


Y PURPOSE is to discuss the 

treatment of anterior poliomye- 
litis in its later stages and describe 
surgical procedures and other methods 
of rehabilitation which are essential 
for maximum restoration of function. 
Before proceeding, however, I wish to 
refer to certain fundamental principles 
of orthopedic care which, to be most 
effective, should be applied in the sub- 
acute and convalescent phases of the 
disease. The application of these 
principles immediately after the onset 
of the paralysis will reduce to a mini- 
mum major operations in the chronic 
phase of the malady and the entire 
program of rehabilitation will be great- 
ly simplified. 


TREATMENT DURING THE SUBACUTE AND 
CONVALESCENT PERIODS 


The object of the treatment in the 
subacute and convalescent stages of 
polio are (1) the prevention of deform- 
ity, (2) the protection of paralyzed 
muscles from overstretching and fa- 
tigue, (3) the maintenance of circula- 
tion in the affected parts, and (4) the 
improvement of function by early 
movement of the joints and muscle 
training. 

Dr. Robert Bennett has deseribed a 
plan of early treatment in poliomyelitis 
which is broad in seope and is based 
upon a mature clinical experience. His 
program includes the use of heat, early 
movement of the joints, re-education 
of muscles by exercise in warm water, 
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appropriate periods of rest, and the 
prevention of deformity by the use of 
splints and braces. He also stresses 
the need for correction of deformity 
in its initial stages. He has used with 
excellent results certain splints which 
overcome, by gradual stretching, the 
contraction of the soft part structures 
before they reach the permanent stage. 
My own experience convinces me that 
the prevention of deformity is the 
most important principle in all phases 
of poliomyelitis. This should be em- 
phasized because in recent years phy- 
sicians, and particularly pediatricians 
who see the patients early in the dis- 
ease, have become so enthusiastic about 
the benefits of heat and passive move- 
ment of the joints that they have dis- 
earded orthopedic methods of treat- 
ment which are of established value in 
the prevention of crippling deformities. 
In incipient poliomyelitis the paraly- 
sis is often accompanied by pain and 
tenderness in the muscles with the so- 
called muscle spasm, and a tendency 
to contract and shorten which finally 
reaches a stage of fixed deformity. 
Relief from pain is secured by per- 
mitting the muscle to shorten beyond 
its rest length, thereby relieving all 
tension and minimizing the number of 
afferent stimuli received from the in- 
volved muscle. However, muscle can- 
not be permitted to remain in the 
shortened state for any extended period 
of time without undergoing changes, 
which are demonstrable in its dynamic 
responses. One of the earliest changes 
to be noted is the increased resistance 
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of the muscle to stretching. This re- 
sistance appears early (in a matter of 
days), and progressively increases as 
the musele remains in a shortened state. 
After a period of months the muscle 
shortened and 


becomes permanently 


original length be- 
This 


termed ‘*myostatic contracture.’’ 


elongation to its 
condition is 


Un- 


comes impossible. 
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then restore the normal strength to 
the affected The well-known 
contracture and shortening of the gas- 


muscle. 


troenemius in poliomyelitis is typical 
In such instances, 
will 
and 
will 
flex 


of this condition. 
lengthening of the tendo achillis 
correct the deformity of the foot 
thereby improve function, but it 
not restore the power to plantar 


LENGTH-TENSION DIAGRAM (ISOMETRIC CONTRACTION) 
TRICEPS SURAE - NORMAL MUSCLE 








we possess no clear under- 
there 


fortunately, 
standing of its pathology, but 
probably is a congealment of the muscle 


and a later replacement of its fibers by 
The 


myostatie contracture is of great im- 


fibrous _ tissue. recognition of 
portance to the clinician because in the 
neglected case it may become irrevers- 


ible 
character. 


therefore, permanent in 


No method of treatment can 


and, 





fact, it is a matter of 


common clinical observation that this 


the foot. In 
procedure results in a loss of the power 
The disturbance 
in function caused by myostatie con- 


in the gastrocnemius. 


tracture can best be understood by 
reviewing the length-tension 
diagram of striated muscle.* 


*I am indebted to Dr. Verne Inman for the 
diagrams and their interpretation. 


briefly 





ABBOTT : 


In 1860, in a series of experiments 
with frogs, Blix discovered that in the 
normal muscle maximum tension is de- 
veloped at its so-called resting length. 
This is the length at which tension in 
the resting muscle first appears as the 
muscle is stretched. In a group of 
amputees with cineplastic muscle tun- 
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order to be able to exert their maxi- 
mum force corresponded closely to the 
rest length. 

Fig. 1 shows an idealized length- 
tension diagram. The rest length is 
defined as the length where passive 
tension becomes perceptible. To elon- 
gate the muscle beyond its rest length 





nels, Ralston, Inman, Strait, and Shaf- 
frath showed that in human beings this 
isometric length-tension and load work 
curves are similar to the curves de- 
seribed by Blix in frog museles. They 
also found that the length at which 
their subjects preferred to have their 
muscles placed in the artificial limb in 


° 


requires that work be done upon it. 
The increased resistance to stretch with 


increasing length is shown in the pas- 
sive stretch curve. The developed ten- 
sion is due to the active contractile 
elements of the muscle and is maximal 
at or around the rest length. Shorten- 
ing of the muscle below its rest length 
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or elongation beyond its rest length 
causes a decrease in the tension that 
ean be generated by the contractile ele- 
ments of the muscle. It is obvious that 
the total tension curve coincides with 
the developed tension below the rest 
length but is the sum of the developed 
tension and the passive stretch if the 
musele is stretched beyond its rest 
length. Since the total tension is the 
sum of the developed tension and the 





passive stretch, alterations in either the 
passive stretch curve or the developed 
tension curve will modify the total ten- 


sion curve. 

In cases of myostatic contracture 
there is a displacement of the passive 
stretch curve toward the left. This is 
shown in Fig. 2. It is to be noted that 
force is required to stretch the muscle 
out to the original rest length where 
its developed tension is maximal. 
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In the eases of muscles weakened by 
poliomyelitis and permitted to remain 
in an elongated position for an extend- 
ed period of time, there is a displace- 
ment of the passive stretch curve to the 
right. The developed tension is low 
because of the loss of contractile ele- 
ments, resulting from the paralysis. 
The displacement of the passive stretch 
curve causes the developed tension and 
total tension curves to coincide (Fig. 


3). Before a maximum tension can be 
developed in the muscle, it must be 
shortened to a position approximating 
its original rest length where the total 
tension and maximum tension are maxi- 
mum. 

Sinee clinical experience shows that 
a myostatic contracture is often an 
irreversible phenomenon, adequate 
treatment for its prevention is of prime 
necessity. By early recognition of its 
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onset, further development can be pre- 
vented by the application of heat and 
frequent stretching of the contracted 
muscle. In the more severe cases, how- 
ever, correction cannot be secured by 
such simple methods. They require 
splints, braces or plaster, and periods 
of fixation with continual but gradual 
stretching. 

In the later stages of myostatic con- 
tracture, deformity must be corrected 
by lengthening the tendon of the af- 
fected muscle (Fig. 4). This results 
in permanent weakness and disturb- 
ance in function since the muscle is 
acting at a length shorter than rest 


Fig. 
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sive stretching of a weakened muscle 
will only lead to greater weakness. It 
is a matter of common observation 
that when there is deformity, pro- 
longed stretching produces an inability 
to contract the muscle fibers. Relaxa- 
tion of the stretched muscle often leads 
to recovery in a surprising degree. 
Further clinical observation of the 
function of the muscles in different 
positions of the joints is highly signifi- 
eant. For example, if the normal wrist 
is placed in position of acute palmar 
flexion, the power of extension in the 
fingers is greatly reduced. From the 
physiological standpoint, this is due to 


4.—Fixed equinus deformity with myostatic contracture of the gastrocnemius muscle. 


Operative lengthening of the tendo achillis is required in such a case which causes permanent 


weakness of the muscle. 


length and tensions are less than maxi- 


mal. Therefore, the importance of 
early recognition and effective treat- 
ment cannot be overemphasized. Every 
physician caring for the patient with 
anterior poliomyelitis should be acutely 
aware of the significance of myostatic 
contracture and should be adequately 
equipped by training and experience 
to foresee and prevent the possibility 
of its occurrence. 

The protection of paralyzed muscles 
from over-fatigue resulting from con- 
tinuous stretching is of fundamental 
importance in the care of the patient 
with poliomyelitis. Orthopedic sur- 
geons have long contended that exces- 


stretching of the fibers of the extensor 
muscles of the fingers beyond their 
normal rest length. Conversely, in 
acute dorsal flexion, the extension of 
the fingers shows a minimal power due 
to excessive relaxation of the muscle 
fibers of the extensor group. Maxi- 
mum power of extension of the fingers 
is obtained with the wrist held in ap- 
proximately the mid-position, in which 
the muscles which extend the fingers 
are acting at their normal rest length. 

Whether permanent harm is caused 
by prolonged muscle stretching in the 
ineompletely paralyzed muscle of polio- 
myelitis is not yet established. This 
question must await the results of 
scientific investigation. 





668 THE 
SURGICAL PROCEDURES IN 
ANTERIOR POLIOM YELITIS 
The operative treatment in anterior 
poliomyelitis is described under two ap- 
propriate headings: (a) operations in 
the convalescent stage, and (b) opera- 
tions in the chronie stage. 
the Convalescent 


The convalescence of poliomye- 


a. Operations tn 
Stage. 
litis is deseribed by various authorities 


Fig. 5.—Contracture of the iliotibial tract 
with flexion deformities of the hip and knee. 
Division of the tract may be required in the 
convalescent period 


as a period extending from eighteen to 
twenty-four months following the sub- 
This is the time in 
which improvement may be confidently 


sidenece of fever. 


anticipated largely through the efforts 
of nature. Therefore, the treatment is 
usually conservative in character. Un- 
fortunately, this attitude of conserva- 


tism is ‘‘une idée fixe’’ in the minds of 
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many physicians. Consequently, even 
in the presence of inevitable deformity, 
continued 
for operation is 


conservative treatment is 


when the necessity 
clearly indieated. 
The insidious development of de- 
formity in poliomyelitis early after the 
onset, with resulting myostatie con- 
tracture, has been deseribed previously 
(Fig. 4). This contracture is often 
accompanied by pathologie changes in 
the surrounding fascia. This causes 
a loss of elasticity with shortening and 
contracture the An out- 
standing example of this shortening is 
contracture of the iliotibial tract (Fig. 
5). When this condition is fully de- 
veloped, it leads to flexion contracture 
of the hip and the knee, fixed obliquity 
of the pelvis, genu valgum, and exter- 
nal rotation of the tibia. It produces 
gross disturbance in function, and, if 
unrelieved, leads to permanent deform- 
ity of the trunk and lower extremity. 
This condition may be prevented in its 
very early stages by the institution of 
rigorous stretching, and, if necessary, 
the use of traction and splinting. De- 
spite our best efforts, however, the 
contracture may increase particularly 
in the growing child. In such eases, 
conservative treatment is useless and 
an operation should be performed. The 
tract should be divided above the level 
of the knee and the division should 
include the fascia lata and the external 
intermuseular septum. If this is not 
sufficient, a second incision should be 
made at the hip with division of the 
contracted fascia following the method 
of Ober. Operation should be followed 
by splinting and stretching to prevent 


ot fascia. 


recurrence. 


Deformity in poliomyelitis is caused 
by (a) the foree of gravity; (b) habit- 
ual assumption of faulty attitude; (ce) 
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unopposed action of stronger muscles; 
and (d) weight-bearing during growth. 
The foree of gravity and the assump- 
_tion of faulty posture can be obviated 
by support of the paralyzed parts and 
by training of the patient. Deformity 
in early convalescence due to the pull 
of the stronger muscles against their 


weaker antagonists may be prevented 


Fig. 6. 


achillis and foot 


by active stretching and the mainte- 
nance of the normal are of movement of 
the affected joint. However, with 
growth and weight-bearing, deformity 
will develop if this imbalance of power 
in the muscles remains unchanged. 
Furthermore, the factor of growth and 
weight-bearing causes changes in the 
shape and architecture of the bones and 


CARE 


Equinovarus deformity with bony change. 
stabilization 
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joints in accordance with Wolff’s law. 
Soft part contracture is superseded by 
permanent bony deformity (Fig. 6). 
Unfortunately, deformities de- 
convalescence is 


such 
mis- 
takenly regarded as a sacrosanct period 
in which only conservative methods of 
treatment are permissible. Operation 
during the so-called interval of natural 


velop because 


In such a case lengthening of the tendo 
are required. 


therefore, considered a 
violation of the arbitrary division of 
the disease into stages, each with its 
preconceived method of treatment. 
There is no better example of this than 
the development of caleaneus deform- 
ity. This oceurs in the presence of 
paralysis of the muscles of the calf and 
the unopposed pull of the dorsiflexors. 


recovery is, 
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Such deformity cannot be prevented 
during the period of growth by the use 
of conservative limited to 
and plaster and the use of 
splints. If the patient is under 11 or 
12 years of age, bony operations with 


methods, 
fixation 


the foot are contrain- 
remains 


stabilization of 
dieated. If sufficient 
in the tibialis posticus and peroneus 


power 


longus muscles, transplantation of their 
tendons into the tendo achillis is justifi- 
able, even during convalescence. Con- 
trol of lateral deformity of the foot 
is then secured by a brace, and when 
the bones have undergone sufficient de- 
velopment, stabilization of the foot is 
the indicated procedure. A _ similar 
situation exists in varus and valgus de- 
formities of the foot. Where the im- 
balance between the which 
evert and invert the subtalor joint 
exists, here again tendon transplanta- 


muscles 


tion, together with the use of a brace, 


may aid in the prevention of bony 


deformity. 

Another condition calling for opera- 
tion in the earlier stages of convales- 
cence is in paralysis of the muscles 
wall. In 
mild involvement a support by a spe- 
cial corset or brace may be adequate. 
In severe paralysis, the strutting of the 
abdominal wall by the use of fascial 
strips taken from the thigh, after the 
This 
reinforcement is secured by attachment 


comprising the abdominal 


method of Lowman, is valuable. 


of the ends of the strips of fascia to 
the ilium, the lower ribs, and to the 
The exact method depends 
on the muscle involvement in the in- 
The stabilization of the 


umbilieus. 


dividual case. 
rib cage, spine, and pelvis, with relaxa- 
tion of the muscles of the abdominal 
wall, may lead to marked improvement 
in function. Even if there is but little 
recovery in the muscles of the abdomi- 
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nal wall, stabilization of the pelvis im- 
proves function in the paralyzed lower 
extremity. In the presence of asym- 
metrie paralysis of the muscles of the 
abdominal wall, fascial strutting may 
assist in the prevention of curvature of 
the spine. This is especially true where 
extrinsic causes are potent factors in 
its development. 

b. Operations in the Chronic Stage 
of Anterior Poliomyelitis—When this 
point is reached, further recovery of 
power in the affected muscles is not 
sufficient to be important and can no 
longer be anticipated. The patient 
should be eneouraged to continue his 
program of rest and exercise if facili- 
ties are available without great finan- 
cial sacrifice. Braces should be used 
if they improve function. However, 
the whole program of rehabilitation 
should be fitted to the individual case. 
Here, substitute action of the muscles 
may prove beneficial. The physician 
and physicial therapist should adopt 
an attitude of encouragement toward 
the patient. He should be trained to 
use to best advantage the power which 
remains in his museles. This is the 
stage where physical restoration is sup- 
plemented by vocational training and 
education. 

During this period, operation is often 
indicated. It can play an important 
part in restoration of function. How- 
ever, operation should be preceded by 
careful and repeated examination by 
the physical therapist and the ortho- 
pedie surgeon. The patient should be 
regarded as a working mechanism and 
any operation should be proposed with 
a view to obtain the desired improve- 
ment in this mechanism. We must ask 
ourselves what effect will this operation 
have in inereasing self-sufficiency in 
the patient, and also, will it improve 
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function sufficiently to enable the pa- 
tient to be self-supporting. 
Operations in order of their impor- 
tance in the chronic phase are stabiliza- 
tion of the joints and transplantation 
of the tendons. In the lower extremity, 
the most valuable operation is stabiliza- 
tion of the foot by arthrodesis of the 
sub-talor and mid-tarsal joints. It 
should be remembered that skeletal 
realignment with correction of deform- 
ity, such as flexion contractures of the 
hip and knee, and external rotation 
of the tibia are essential parts of the 
operative program. If the foot is sta- 


bilized while this condition exists, de- 
formity is almost certain to recur. 
Furthermore, the transfer of tendons 
of the muscles to create muscle balance 
is imperative to prevent recurrence of 
deformity. 

In the upper extremity, stabilization 


of the shoulder and wrist is of use in 
improving function in properly selec- 
ted cases. This decision requires re- 
peated and careful examination. In 
the upper extremity, tendon transplan- 
tation alone is of value, particularly 
about the wrist, fingers, and thumb. 
Tendon transplantation about the 
shoulder is useful if the muscles com- 
prising the musculotendinous cuff are 
strong enough to stabilize the humerus 
on the glenoid during active abduction. 
In complete paralysis of the muscles 
which move the seapulohumeral joint 
with power remaining in the muscles 
which control the scapula, arthrodesis 
of the shoulder is a useful procedure. 

Space will not permit adequate dis- 
eussion of methods to equalize the 
length of the lower extremities in an- 
terior poliomyelitis. Neither will it 
permit a description of the causes, pre- 
vention, and correction of the deform- 
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ity of scoliosis. In the former, the 

simplest treatment is that of epiphyseal 

arrest. In older children or adults 
where growth is completed, leg shorten- 
ing or leg lengthening may be of value. 

The mechanism of the development 
of curvature of the spine is not yet 
fully understood, and, _ therefore, 
methods of treatment are largely em- 
pirical. We do know that both intrin- 
sic and extrinsic paralysis are causative 
factors in scoliosis. Prevention of this 
distressing deformity can be secured 
only by recognition of the danger 
in its ineipiency. Methods of treat- 
ment must be instituted early and con- 
tinued throughout the period of growth. 

At the present time we are conduct- 
ing experiments in the anatomic and 
orthopedic departments of the Univer- 
sity of California.* A study is being 
made to ascertain the displacements 
which occur with various motions of 
the normal spine and the forces which 
cause these displacements. The knowl- 
edge thus obtained can then be applied 
to a study of the displacements which 
occur in scoliosis. These fundamental 
studies are supplemented by clinical 
research of various types of scoliosis 
and treatment to alleviate the condi- 
tion. 
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IMMUNIZATION OF INFANTS 
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Louis GREENBERG, M.Sc., Pa.D., Orrawa, ONtT., AND DoNALp S. FiLEmine, M.D., 
D.P.H., MonTREAL, QUE. 


N EARLIER investigation on the 
effect of inherited antibodies on 

the active immunization of infants 
has been reported in this JOURNAL.’ 
This study demonstrated active im- 
munization of infants 3 to 4 months 
of age against diphtheria, whooping 
cough, and tetanus, to be a practical 
and sound procedure. The presence 
of inherited antibody (diphtheria an- 
titoxin) had some effect in depressing 
the to diphtheria toxoid, 
but this was not great enough to pre- 
vent satisfactory immunization in any 
of the infants. The response to tet- 
anus toxoid was found to be highly 
satisfactory. The results with the 
pertussis vaccine were less certain ; 96 
per cent, however, of the children did 
show a response, as indicated by the 


response 


development of pertussis agglutinins. 

The present report is a follow-up 
of the earlier study and is concerned 
with the level of immunity present in 
the above group one year after im- 
munization. It is particularly con- 
cerned with the question whether the 
duration of immunity was as well 
established in infants with inherited 
diphtheria antitoxin as in those who 
did not have inherited antibody, since 
a lower response to diphtheria toxoid 
had been noted in the former group 
one month after immunization. 

In the original study, seventy-four 
children with no inherited diphtheria 

From the Laboratory of Hygiene, Depart- 
ment of National Health and Welfare, Ottawa, 


and the Department of Health and Social 
Medicine, McGill University, Montreal. 
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antitoxin and thirty-one children with 
inherited antibody received three 0.5 
ml. injections spaced one month apart 
of an alum-precipitated preparation* 
containing diphtheria toxoid, tetanus 
toxoid and pertussis vaccine. One 
year later blood samples were ob- 
tained from twenty-seven in the first 
group, and from thirteen in the see- 
ond. This represented approximately 
cent and 42 per cent, re- 
spectively, of the original groups, and 
since they were selected at random, 
should be representative. 


36 per 


EXPERIMENTAL RESULTS 


Diphtheria Antitorin Levels——One 
month after immunization the thirty- 


one children possessing no inherited 
antibody had an average titer of 0.96 
unit of diphtheria antitoxin per milli- 


liter of blood serum. One year later 
the average titer was 0.5 unit per 
milliliter. The average titer for the 
thirteen children with inherited anti- 
body was 0.37 unit per milliliter one 
month after immunization, and one 
year later it was found to be 0.47 
unit. These results are shown in Table 
I. Of interest, is the fact that with 
the exception of one child, in the 
group with inherited antibody, who 
had between 0.008 and 0.016 unit, all 
of the children had more than 0.064 
unit of diphtheria antitoxin per milli- 


*Alum-precipitated Tri-immunol containing 
20,000 million Hemophilus pertussis organisms, 
20 Lf (flocculation units) tetanus toxoid and 
50 Lf diphtheria toxoid per milliliter, Manu- 
factured by Lederle Laboratories, Inc., Pearl 
River, N. Y. 
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liter one year after immunization. 
These results may be considered very 
satisfactory. 

Tetanus Antitoxin and Pertussis Ag- 
glutinin Levels——None of the group in 
question possessed either tetanus anti- 
toxin or pertussis agglutinins in their 
preimmunization sera, so it was not 
possible to study the effect of in- 
herited antibody on immunization 
against tetanus and pertussis. Thirty- 
one (29.5 per cent) of the original 
group of 105 whose sera were tested 
for tetanus antitoxin four months 
after immunization were retested one 
year later. A slight decrease in titer 
was noted. The average titer four 
months after immunization was 0.96 
unit, and after one year was 0.67 unit. 
Detailed results are shown in Table 
II. 

The results of agglutination tests 
for H. pertussis on the’ postimmuniza- 
tion taken at one-month and 
one-year intervals, are shown in Table 
if. Thirty-two (35.5 per cent) of 
the original group wi ninety were 
available for this study. Three chil- 
dren had no measurable agglutinins 
at either period; the others had titers 
varying from 1:2 to 1:2,048 at both 
test periods. 


sera, 


DISCUSSION OF RESULTS 


The present report is a follow-up of 
an earlier study’ on the effect of in- 
herited antibodies on the active im- 


munization of infants. Our studies on 
immunization of infants which have 
extended over a five-year period and 
which have ineluded more than 500 
children have that approx- 
imately 33 per cent possess inherited 
measurable diphtheria antitoxin at 3 
and 4 months of age. From 0 to 6 
per cent possess measurable tetanus 


shown 
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antitoxin but none showed the pres- 
ence of pertussis agglutinins prior to 
immunization. Unfortunately, in the 
present study reported, none of the 
group had inherited tetanus antitoxin 
and so the effect of inherited anti- 
body could only be studied in rela- 
tion to diphtheria immunization. 

In the previous study’ the presence 
of inherited antibody was found to 
have a depressing effect on the re- 
sponse to diphtheria toxoid. These 
results confirmed the findings of 
Vahlquist,? of Barr, Glenny, and Ran- 
dall,? and of Cooke.* In our study, 
however, the interference was not 
enough to prevent satisfactory im- 
munization in any of the infants. We 
have now found that one year fol- 
lowing immunization the average 
titers of a representative (36 per 
eent) randomly selected group from 
those in the original study who had 
no inherited diphtheria antitoxin 
dropped from 0.96 (the level one 
month after immunization) to 0.5 
unit per milliliter. .In this same pe- 
riod an increase in average titer of 
from 0.37 to 0.47 unit per milliliter 
was noted in a similar representative 
group (42 per cent) of those possess- 
ing inherited antibody prior to im- 
munization. These findings are ex- 
tremely interesting. It has long been 
established that diphtheria antitoxin 
makes its first appearance about ten 
days after primary immunization with 
toxoid. The antitoxin level rises to 
its highest point from one to three 
months later, and then gradually 
drops to a more or less constant level. 
The results of antitoxin titers from 
children without inherited antibody 
would suggest that such a course was 
followed. On the other hand, the rise 
in average antitoxin titer observed in 
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those children possessing inherited 
antibody would suggest a different 
course of events in that a similar peak 
either did not occur or was delayed. 
The average titer at the end of the 
year in both groups was approxi- 
mately the same (see Table 1), which 
indicates that the presence of inher- 
ited antibody did not lower but 
merely delayed the development of 
antitoxin. 

These data show that erroneous 
impressions could be obtained in im- 
munization studies if the subjects are 
not followed for a proper length of 
time. Results taken one year after 
immunization obviously have greater 
significance than those taken after 
one month. However, it is not al- 


ways possible to follow your immu- 
nized groups for such a long time. 
Throughout our immunization studies 
we have always encountered a steady 


loss of volunteers. In this study ap- 
proximately 70 per cent of the in- 
fants available one month after im- 
munization not available one 
year later. 

Our previous results' were based on 
sera taken one month after immuniza- 
tion. Barr, Glenny, and Randall* 
tested their sera two months after im- 
munization, Cooke* one month after, 
and Vahlquist? four to seven weeks 
after. The latter, however, did fol- 
low a group of four children for six 
to seven months. One of these, im- 
munized at birth, showed a continual 
drop in titer. The other three im- 
munized between 1 and 2 months of 
age showed progressive rises in anti- 
toxin titers throughout the observa- 
tion period. 

The titers at the end of one year for 
both those with and those without in- 
herited antibody were highly satisfac- 


were 
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tory. The Schick negative level is 
generally considered today to be ap- 
proximately 0.004 unit per milliliter, 
and all of the test group had consider- 
ably more than this. One child, with 
measurable diphtheria antitoxin prior 
to immunization, had between 0.008 
and 0.016 unit per milliliter, all of 
the others had more than 0.064 unit. 
These results would suggest that there 
is no need for a booster dose to diph- 
theria toxoid one year after immu- 
nization if the initial immunization 
consists of three 0.5 ¢.c. injections, of 
a highly potent toxoid, spaced one 
month apart. The diphtheria toxoid 
used in this study was an alum-pre- 
cipitated preparation which by guinea 
pig assay was found to be fourteen 
times more effective than our Cana- 
dian fluid standard.’ The majority of 
alum preparations on the Canadian 
market today are of similar potency, 
and, therefore, should have a similar 
effect. We are not so certain that 
fluid preparations, even the more po- 
tent ones, would behave the same. 

The protective level of antitoxin 
against tetanus has never been estab- 
lished. The amounts suggested in the 
literature are at best a guess, but the 
levels most frequently mentioned 
have been 0.01 and 0.1 unit. All of 
the thirty-one children followed had 
more than the former level, and 
twenty-six had more than the latter, 
henee we might consider that the re- 
sponse to the tetanus toxoid fraction 
was highly satisfactory. 

Agglutinin titers on sera from thir- 
ty-two children showed that three 
failed to develop pertussis agglutinins 
within one year after immunization. 
The average titer of those who de- 
veloped agglutinins was only slightly 
changed at the end of one year from 
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that obtained one month following 
immunization. The titers were low, 
only seven of the thirty-two having 
approximately 
higher, at the end of one 


agglutinin levels of 
1:320, or 
month, suggested as the protective 
level by Miller and associates.’ It is 
pointed out, however, that the signifi- 
cance of agglutinin levels has yet to 
be established. Agglutinins may be 
an indication of immunity, but the 
1 :320 level could not be accepted uni- 
versally as indicative of immunity be- 
cause there is as yet no standard per- 
tussis antigen nor pertussis agglutinin 
unit. Few laboratories use identical 
techniques for their agglutination 
tests hence there will undoubtedly be 


considerable variation in results of 


tests performed by different labora- 


tories. Preliminary results (unpub- 
lished) of collaborative tests between 
the Laboratory of Hygiene and other 
interested laboratories tend to bear 
this out. For these reasons we are 
inclined not to attach too much sig- 
nificance to the agglutinin levels ob- 
tained but simply note that twenty- 
six (84 per cent) of the thirty-two 
showed a response, as judged by ag- 
glutination tests one month after be- 
ing immunized, and that the response 
had not materially changed one year 
later. 
SUMMARY 

1. Blood samples were taken one 
year after immunization from forty 
children who had been immunized 
against diphtheria, tetanus, and 
whooping cough at the age of 3 and 
4 months. The results of titrations 
for the antibodies concerned show 
that it is both practical and desirable 
that infants should be immunized at 
this age and with combined antigens. 


THE JOURNAL OF PEDIATRICS 


2. The effect of the presence of in- 
herited diphtheria antitoxin was stud- 
ied. The results of titrations one year 
after immunization indicate that, 
when a potent antigen is used, in- 
herited antibodies do not lower but 
merely delay the development of 
diphtheria antitoxin. 

3. One year after immunization all of 
the children had substantially more 
diphtheria antitoxin than is necessary 
to give a Schick negative reaction. 
All but one had more than 0.064 unit 
per milliliter of serum. 

4. The response to the tetanus tox- 
oid fraction was considered highly 
satisfactory—an average titer of 0.67 
unit was observed in a group of thir- 
ty-one children one year after immu- 
nization. 

5. Lack of suitable criteria prevent 
proper estimation of the value of the 
pertussis vaccine, but 84 per cent 
showed a response as judged by ag- 
glutination tests. 

The authors would like to express their 
appreciation to Miss Marjorie Milligan, 
R.N., Executive Director of the Child Health 
Association of Montreal, and to her associ- 
ates who conducted the clinies for this study. 
They are particularly grateful to Dr. E. T. 
Bynoe for his very great help in the drawing 
up of this manuscript. 
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REMATURE infants are very sus- 

ceptible to rickets. Crosse lists the 
following causes: ‘‘(1) They have a 
deficient store of calcium, phosphorus, 
and vitamin D at birth; (2) 
tively small part of the skeleton is 
ealcified at birth; (3) their absorption 
of fat, vitamins, and mineral salts is 
defective; (4) their basal metabolism 
is low; (5) their growth is relatively 
more rapid; (6) beeause of their 
small size and general frailty, they 
are less exposed to natural sunlight; 
(7) the inereased incidence of infee- 
tion and digestive disturbances re- 
duees still further the poor absorption 
of vitamins and mineral salts.’” 
Furthermore, Negro infants  ap- 
parently are more prone to develop 
rickets.” 

It was the opinion of one of us 
(M. G.) that our premature infants 
might have subclinical evidence of 
rickets at the time of discharge; 
therefore, a study of the serum ecal- 
cium, serum inorganic phosphorus, 
serum total protein, and roentgeno- 
grams of the wrists of Negro pre- 
mature infants at the time of dis- 
charge from the Premature Center 
was undertaken. 


a rela- 


MATERIAL AND METHODS 


Twenty-four Negro premature in- 


fants were selected in successive 


From the Pediatric Service of Harlem Hos- 
pital of New York City, Morris Gleich, M.D., 
Director of Pediatrics. 

This project was aided, in part, by a grant 
from the Sandoz Pharimaceutical Co., New 
York, N. Y. 


sequence for the study when their 
weight reached 2,268 grams or more. 

Approximately 6 c¢.c. of venous 
blood were drawn three and one-half 
hours after the morning feeding. 
These specimens were analyzed by the 
following methods*: the serum ¢eal- 
cium levels were determined by the 
method described by Clark and 
Collip*; the inorganie phos- 
phorus levels by Sobel*; and the 
serum total protein by Weichsel- 
baum.° 


serum 


Roentgenograms were taken of the 
infants’ wrists on the day the blood 
was drawn. 

Infants under 2,041 grams were fed 
a half-skim milk powder prepared 
from a mixture of whole and skim 
milk.t The formula consisted of 9 
tablespoons of the half-skim milk 
powder, 18 ounces of plain boiled 
water, and 1 tablespoon of sucrose. 

Infants weighing more than 2,041 
grams at birth or those attaining this 
weight received a standard evapo- 
rated milk formula consisting of 6 
ounces of evaporated milk, 12 ounces 
of plain boiled water, and 2 table- 
spoons of sucrose. 

High potency, multivitamin dropst 
were started on the fifth day of life 
placed directly on the back of the 
The dose was gradually in- 


tongue. 


*Analyses performed by Bernard Klein, 
Ph.D., in biochemistry. 

tAlacta, Mead Johnson & Co., 
Ind. 

tVi-Penta, Hoffmann-La Roche Inc., Nut- 
ley, N. J. 


Evansville, 
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creased until the fifteenth day of life 
at which time the daily intake of 
vitamin D was 1,000 U. S. P. units. 
RESULTS 
Table I reveals that there were 
twelve boys and twelve girls in the 
series. The birth weights ranged from 
1,219 to 2,155 grams. The weights at 
the time of discharge when the speci- 
mens were drawn were between 2,268 
TABI 


AGE 
BLOOD 


DRAWN | 


NUMBER BIRTH 
AND 


SEX 


DATE 
BLOOD 
DRAWN 


BIRTH 
DATE 


WEIGHT 
IN DAYS |IN GRAMS| IN GRAMS [IN MG. % | IN MG. % 
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cent, with the average being 5.2 
grams per cent. 

All the roentgenograms revealed no 
evidence of rickets. 

DISCUSSION 

The most aceurate method of diag- 
nosing early rickets in premature in- 
fants is the determination of the serum 


ealcium and serum inorganic phos- 
phorus levels.® 


EI 


WEIGHT SERUM 
AT DIS- SERUM | INORGANIC | TOTAL 

CHARGE | CALCIUM | PHOSPHORUS| PROTEIN 
IN GM. % 
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2,438 grams. The shortest stay in 
the hospital was eleven days; the 
longest was seventy-five days. 

The serum ealcium levels ranged 
between 8.4 and 11.8 mg. per cent, 
with the average being 10.5 mg. per 
cent. 

The serum inorganic phosphorus 
levels ranged between 6.0 to 9.3 mg. 
per cent, with the average being 7.5 
mg. per cent. 

The serum total protein levels 
ranged between 4.5 and 6.1 grams per 
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2,367 
2,282 
2,310 
2,268 
2,438 
2,381 
2,268 
2,360 
2,296 
2,353 
2,400 
2,367 
2,353 
2,282 
2,367 
2,310 
2,325 
2,381 
2,381 
2,325 
2,296 
2,282 
2,282 
2,353 


aa 
a 


71 ie i BO Se ie te te bo S ww NN Oe 


S 


OF St Ot OT OT Be ON Se Ot Ot Ot Ot ie Ot OT ee ie CO 


NAA POA ONINWGANNABOINAN 
UBAwWCOAaANADUNSOR HN SCOw hb Rae 


to %© 





A very extensive study of the serum 
ealeium, serum inorganic phosphorus, 
and serum total protein levels was con- 
ducted. by Sydow.* The study in- 
eluded 118 premature infants vary- 
ing in weight from 1,010 to 2,000 
grams. Of this group, thirty-eight 
were fed cow’s milk and received 
vitamin D therapy, 5,000 to 10,000 
I. U., daily for twenty-five days, or a 
single dose of 500,000 I. U. of vitamin 
D, on the twenty-fifth day of life. The 
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initial blood studies were done on the 
thirty-first day of life. 

The serum ealcium levels in Sydow’s 
series, which are considered as nor- 
mal, ranged between 8.1 and 11.3 mg. 
per cent as compared to 8.4 to 11.8 mg. 
per cent in our series. Our findings 
are well within normal limits. 

The serum inorganic phosphorus 
levels in Sydow’s series, also con- 
sidered as normal, ranged between 4.31 
and 7.85 mg. per cent as compared to 
6.3 to 9.3 mg. per cent in our study. 
The levels of patients Nos. 8, 14, 17, 19, 
20, and 21 are higher than normal, but 
this may be attributed to the autol- 
ysis of the organic phosphorus com- 
pounds which may occur if specimens 
set for more than two hours without 
centrifuging.® 

In Sydow’s study the serum total 
protein values ranged between 4.5 and 
6.1 grams per cent by the second week 
of life. In our series the levels ranged 
between 4.5 and 6.1 grams per cent. 
Again, our findings are within normal 
limits. 

Contrary to Sydow’s findings of 
roentgen evidence of rickets with nor- 
mal serum ealcium and serum inor- 
ganic phosphorus levels, none of our 
patients had roentgenographic evi- 
dence of rickets at the time of dis- 
charge. 

In general, it might be said that our 
biochemical findings are well within 
the normal limits and are applicable 
for all premature infants regardless 
of race.° These findings can be ex- 
plained by the work done by Benjamin, 
Gordon, and Marples in 1943.° They 
found that infants on a cow’s milk 
formula and 4,000 I. U. of vitamin D 
daily had a greater retention of eal- 
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cium and phosphorus than full-term 
infants. 


SUMMARY AND CONCLUSIONS 


1. The serum ealcium, inorganic 
phosphorus, total protein levels, and 
roentgenograms of the wrists were 
studied on twenty-four Negro prema- 
ture infants at the time of discharge. 

2. There was no evidence of rickets 
biochemically or roentgenographically 
in this group. 

3. Apparently a simple half-skim 
milk or evaporated milk formula sup- 
plemented with 1,000 U.S. P. units of 
vitamin D daily prevented the de- 
velopment of rickets in these prema- 
ture infants up to the time of dis- 
charge. 
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ERYTHROBLASTOSIS FETALIS IN THE NEGRO INFANT 


Report or Five Cases, IncLupinG Four Cases Due to A-B-O INCOMPATIBILITIES 


Rouanp B. Scort, M.D., Metvin E. Jenkins, M.D., anp 
ALTHEA D. Kessuer, M.D. 
Wasuineton, D. C. 


RYTHROBLASTOSIS fetalis is 

considered a rare entity among 
infants of Negro descent. The fre- 
quency of Rh-negative individuals has 
been variously reported as from 5 to 
10 per cent among American Ne- 
groes."? Of 3,615 Negroes typed on 
the laboratory service of our hospital 
there was an incidence of 7.1 per cent 
Rh-negative individuals. At Gal- 
linger Municipal Hospital an_inci- 
dence of 6.5 per cent Rh-negative in- 
dividuals was found among 1,000 Ne- 
gro blood donors.* However, the in- 
cidence of the disease is not nearly so 


high as one would expect from the 


above figures. Another interesting 
observation of Wiener' and Zuelzer* 
is that most of the cases of erythro- 
blastosis occurring in Negroes are not 
due to Rh sensitization. Contrari- 
wise, in the white race about 95 per 
cent of the cases can be explained on 
the basis of isoimmunization with the 
Rh group. 

During the past seven years we 
have eneountered five cases of eryth- 
roblastosis fetalis in Negro infants. 
During this period (1942 to 1948) 
there were 11,217 infants (all Negro) 
delivered at Freedmen’s Hospital in- 
eluding 448 stillborn infants. These 
figures represent an incidence of 0.45 
eases of erythroblastosis per thousand 
deliveries. Potter® reports an inci- 
dence of hemolytic disease (erythro- 


From the Department of Pediatrics, 
Howard University School of Medicine and 
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blastosis) among 22,742 white infants 
delivered at the Chicago Lying-in 
Hospital (1940 to 1946) as one case 
per 252 births (approximately four 
eases per 1,000 births). Similarly, 
Diamond® and Pickles’ state that the 
incidence of the disease in white in- 
fants is about one in 200 births or five 
per 1,000 deliveries. 


CASE REPORTS 


Case 1.—A. N., a full-term male in- 
fant weighing 2,951 grams, became 
jaundiced several hours after birth. 
The infant was born at Freedmen’s 
Hospital by a spontaneous breech de- 
livery on Mareh 20, 1942. Amniotic 
fluid was described as meconium col- 
ored. The mother had had no ill- 
nesses during this gestation and one 
previous pregnancy produced a nor- 
mal infant. No jaundice or blood dys- 
erasia was described in the family his- 
tory and the maternal Wassermann 
test was negative. The exact descrip- 
tion of the vernix caseosa and pla- 
centa was not recorded. 

Physical examination revealed a 
very icteric newborn infant who was 
well nourished and in no apparent 
distress. The spleen extended about 
I em. below the left costal margin 
while the liver was not palpable. 
Stools and urine were yellow. 

Initial laboratory findings were red 
blood count 2.36 million per cubic 
millimeter, hemoglobin 6.7 Gm., white 
blood count 43,900 with 42 per cent 
polymorphonuclears, 43 per cent 
lymphocytes, 12 per cent myelocytes, 
and 3 per cent basophiles. Icterus 
index 110 units with indirect van den 
Bergh 3.8 mg., urine positive for bile. 
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The moist preparation for sickling of 
red blood cells was negative. 

Serologic studies were done by Dr. 
Karl Landsteiner who reported that 
the blood of the mother was Rh nega- 
tive while that of the father and in- 
fant was Rh positive. The serum of 
the mother gave positive agglutination 
reactions with the baby’s blood and 
with other Rh positive bloods. 

The patient responded well to five 
transfusions of type O blood and was 
discharged on April 23, 1942, with a 
hemoglobin of 12.4 Gm. 

Case 2.—W. B., a 12-day-old male, 
was admitted to the pediatric service 
on Dee. 27, 1948, because of hema- 
temesis and melena which had begun 
on the third day of life. The mother 
was a 37-year-old para iii whose preg- 
naney was normal. The birth weight 
was 4,342 grams and the neonatal 
course was uneventful until the third 
day of life. The urine was intensely 
yellow on admission. A_ paternal 
grandmother had had viral hepatitis 
about six months previously but there 


was no family history of jaundice or 
syphilis. 

This well-developed and well-nour- 
ished infant showed intense jaundice 
as the outstanding finding. The tem- 


perature was normal. The liver and 
spleen were not palpable and there 
was no evidence of hemorrhage. 

Laboratory findings on admission 
were red blood count 2.7 million per 
eubie millimeter, hemoglobin 13.7 Gm. 
white blood count 6,050 with 28 per 
cent polymorphonuclears, 66 per cent 
lymphocytes, and eosinophiles 6 per 
cent. The bleeding time was 15 sec- 
onds, clotting time 22 minutes. 

When elinical and _ laboratory 
studies ruled out the more common 
eauses of neonatal jaundice, erythro- 
blastosis was suspected. Blood sam- 
ples were submitted to Dr. A. S. 
Wiener for serologic investigation. 
His report follows: 








BLOOD OF | GROUP | M-N TYPE | Rh-Hr TYPE 
Father B MN Rh, Rh, 


Mother O N Rh, 
Patient B MN Rh, 
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The above findings excluded the Rh-Hr 
factors as having any bearing on the baby’s 
jaundice and suggested a possible B sen- 
sitization. This was confirmed by titration 
of the mother’s alpha and beta antibodies: 


Agglutination method 
(average normal titer—40 units) 
Anti A—30 units 
Anti B—160 units 
Plasma conglutination method 
Anti A—128 units 
Anti B—500 units 
Acacia conglutination method 
Anti A—80 units 
Anti B—500 units 
These results revealed a definite sensitiza- 
tion to B agglutinogen. 


The patient recovered fully after 
three transfusions with type O blood. 
At present the child, who is 2 years 
of age, is developing normally, weighs 
36 pounds, and has a hemoglobin of 
15.5 Gm. 


Case 3.—S. H., a 17-day-old male, 
was admitted because of jaundice 
which first appeared about the fifth 
day of life. The infant was delivered 
spontaneously in another local hos- 
pital after an uneventful gestation 
period. The birth weight was 3,147 
grams, There was no history of jaun- 
dice or syphilis in the family. 

Physical examination disclosed a 
moderately icteric infant showing 
signs of an upper respiratory infec- 
tion. The heart and lungs were nor- 
mal. The liver and spleen were not 
enlarged. There was a small granu- 
loma of the umbilicus but no evidence 
of infection. 

Initial laboratory findings included 
red blood count 4.8 million per cubic 
millimeter, hemoglobin 15 Gm., white 
blood count 7,650 with 13 per cent 
polymorphonuclears, 80 per cent 
lymphocytes, 5 per cent monocytes, 
and 2 per cent eosinophiles. The 
urine was negative. Icterus index 
was 38 units with an indirect van den 
Bergh of 6.1 mg. 

Serologic studies by Dr. A. S. 
Wiener were reported as follows: 
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| GROUP | M-N TYPE | Rh-Hr TYPE 
] “MBA rh 
MN Rh,rh 
MN _Rh,rh 


BLOOD OF 
Father B 
Mother Oo 
Infant B 


Titration of the mother’s alpha and 
beta antibodies showed: 
Agglutination method 
(average normal titer—40 units) 
Anti A—100 units 
Anti B—192 units 
Plasma conglutination method 
Anti A—96 units 
Anti B—400 units 
Acacia conglutination method 
Anti A—96 units 
Anti B—500 units 
In view of the above findings a diagnosis 
precox due to B sensitization as 
of the baby’s jaundice seemed 


of icterus 
the cause 
justified. 


The upper respiratory tract infee- 
tion responded satisfactorily to peni- 
cillin therapy. No transfusions were 
necessary. He was discharged on 
March 26, 1949, much improved with 
a hemoglobin of 15 Gm. 


Case 4.—A. T., a 5-day-old male in- 
fant, was admitted to the Pediatric 
Service on March 1, 1949, because of 
failure to feed well and an unexplained 
cyanotic episode on the day of admis- 
sion. The infant was born spontane- 
ously at this institution and although 
he was resuscitated with difficulty, his 
stay in the newborn nursery was un- 
eventful. The birth weight was 2,951 
grams. The mother was a 38-year-old 
primipara who suffered no prenatal 
abnormality. There was no history 
of familial anemia or syphilis. 

On admission the infant showed 
definite evidence of dehydration and 
pallor. However, there was no visible 
jaundice. The heart and lungs as well 
as the liver and spleen revealed noth- 
ing unusual. 

The admission laboratory studies re- 
vealed red blood count 3.56 million 
per cubic millimeter, hemoglobin 11.5 
Gm., white blood count 12,500 with a 
normal differential. The urine and 
stools were normal. 
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Serologic studies by Dr. A. S. 
Wiener were reported as follows: 





~ BLOOD OF | ‘GROUP | M-N TYPE | Rh-Hr TYPE 
Father A N Rh, 
Mother Oo MN Rh, 

__ Patient A MN Rh, 











The alpha and beta antibodies in the 
mother’s serum were titrated giving the fol- 
lowing results: 

Agglutination method 

(average normal titer—40 units) 
Anti A—24 units 
Anti B—20 units 
Plasma conglutination method 
Anti A—56 units 
Anti B—12 units 
Acacia conglutination method 
Anti A—128 units 
Anti B—24 units 


These results showed a mild sensi- 
tization to the A agglutinogen. The 
infant received two transfusions with 
type O Rh-negative blood and made 
an uneventful recovery. 

At the age of 21 months the child 
is developing normally. The hemo- 
globin is now 12.5 Gm. 


Case 5.—J. T., female, was born at 
Freedmen’s Hospital on July 3, 1949. 
On the third day of life the infant 
developed jaundice and fever. The 
temperature returned to normal on 
the following day but the jaundice 
persisted. Some increasing muscle 
spasticity of the upper and lower ex- 
tremities was noticed at this time. On 
the eighteenth day of life the infant 
again developed a fever which re- 
mained elevated for five days. <A 
blood culture at this time was nega- 
tive. The intense jaundice meanwhile 
remained unchanged. 

The initial hemogram taken on the 
third day of life revealed red blood 
count 2.5 million per cubic millimeter, 
hemoglobin 5 Gm., white blood count 
12,800 with 37 per cent polymorpho- 
nuclears and 63 per cent lymphocytes. 
The infant and maternal Wassermann 
reactions were negative. Icterus index 
was 73 units with an indirect van den 
Bergh of 29 mg. 
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Serologic studies by Dr. A. S. 
Wiener were reported as follows: 
Rh-Hr , 
Rh,rh 
Rh, 








BLOOD OF GROUP | M-N TYPE | 


Mother O MN 
Patient B N 








Rh agglutinin studies were negative. 
The mother’s alpha and beta antibodies 
were titrated with the following results: 
Agglutination method 
Anti A—80 units 
Anti B—640 units 
Plasma conglutination method 
Anti A—110 units 
Anti B—1920 units 
Acacia conglutination method 
Anti A—200 units 
Anti B—2560 units 
The results indicated that the mother was 
strongly sensitized to the B agglutinogen, 
confirming the impression that the infant’s 
condition was due to B-O incompatibility. 
After numerous transfusions with 
type O blood, the child began to im- 
prove steadily and was discharged 
seventy-three days after birth. There 
was still some residual spasticity which 
we attributed to probable kernicterus. 
The child has not been available for 
follow-up study. 


DISCUSSION 


Erythroblastosis fetalis can assume 
one of several forms; namely, icterus 
gravis, congenital hemolytic anemia, 
and hydrops fetalis.2* In addition to 
the classical types another variety has 
been reported.’ ® % 1% 14.22, This latter 
type which has been called icterus pre- 
cox by Halbrecht" is characterized by: 


1. A-B-O incompatibilities (infants 
usually belong to blood groups A or B. 
Mothers usually group O with elevated 
titers of anti-A or anti-B agglutinins 
in their serums). 

2. Mildness of symptoms as a rule. 


3. Spontaneous in most 
cases. 

4. Relative high frequency with 
which first born are affected in con- 


trast with Rh cases. 


recovery 
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5. High 
mothers. 

6. Relatively more common in races 
which have a low incidence of Rh- 
negative individuals such as Negroes, 
Mongolians, and American Indians. 


incidence of Rh-positive 


The cases herein reported are in 
keeping with the above characteristics 
and with the observations of Wiener 
and Zuelzer that most cases of erythro- 
blastosis in Negro infants are due to 
antigenic factors other than Rh. Only 
one of our five cases could be attrib- 
uted to Rh sensitization. One was due 
to A-O incompatibility. B-O incom- 
patibilities were responsible for the 
disease in three cases. Other condi- 
tions capable of producing jaundice, 
anemia, or erythroblastemia in the 
newborn infant (congenital syphilis, 
sepsis, atresia of bile ducts, ete.) were 
excluded by appropriate clinical and 
laboratory studies. 

As early as 1923, Ottenberg™ sug- 
gested the possibility of interaction of 
the A and B agglutinogens with re- 
sultant pathologic processes. Jans- 
son'* (1936) concluded that A and B 
agglutinogens in human beings have 
an antigenic effect. In 1945, Polayes*® 
reported six cases of isoimmunizations 
with A and B agglutinogens. Nance’ 
(1946) reported four cases of icterus 
precox. Nathan, Greene, and Weiss’® 
reported a case of congenital hemolytic 
anemia caused by isoimmunization 
with agglutinogen B. We have added 
four eases of icterus precox to the 
relatively small number reported in 
the literature. Wiener’? believes that 
incompatibilities due to A-B-O sensi- 
tization are relatively frequent but 
have been overlooked because the 
manifestations are usually milder than 
in eases of Rh sensitization. 
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As to therapy each case of erythro- 
blastosis has to be individually ap- 
praised. Allen and associates’ have 
furnished statistical evidence which 
suggests that Rh-negative blood from 
young adult females is the treatment 
of choice in hemolytic disease of the 
newborn due to the usual Rh factor. 
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A or B, certain authors'* have sug- 
gested the use of type O Rh-negative 
blood in order to avoid the possibility 
of giving the infant blood to which 
he has circulating isoagglutinins. San- 
ford’® on the contrary prefers to trans- 
fuse the infants’ own type blood, either 
A or B, rather than type O blood. 


TABLE I. SUMMARY OF CLINICAL FINDINGS IN FIVE CASES OF ERYTHROBLASTOSIS F'ETALIS 


FINDINGS 











x! = 


. Maternal age 
2. Maternal parity 
3. Miscarriages or still- 


births 
. Gestation 


5. Sex 


(months) 
. Type of delivery 


CASE 1 
oo 
1 
0 


9 
Breech 
Male 


2,951 


~ CASE 2— 
37 
3 
0 


9 
Cephalic 
Male 

4,342 


25 


9 
- 


0 


9 
Cephalic 
Male 

3,147 


38 
0 
0 


9 
Cephalic 
Male 


2,951 


| CASE 4 | 


CASE 5 
24 
0 
0 


9 
Cephalic 
Female 

2,963 


. Birth weight (grams) 
. Onset of symptoms 
. Family history of 
anemia 
. Hemoglobin (grams) 13.7 15 11.5 
. Icterus index (units) 76 38 -- 
2. Van den Bergh (units) 3. — 6.1 -- 
Erythroblasts (%) 1.6 10 2 1 
White blood count (un- 43,900 6,050 7,650 12,500 
corrected for imma- 
ture red blood cells) 
. Blood Kahn or Wasser- 
mann 
3. Rh factor (mother) 


Birth 
None 


5th day 
None 


5th day 3rd day 


None 


3rd day 
None 


12,800 


Negative Negative Negative Negative Negative 


Negative Rh, Rh,rh Rh, Rh,rh 


. Rh factor (infant) Positive Rh, Rh,rh Rh, Rh, 
Blood group (father) Not known B B A, 
. Blood group (infant oO B B A, 
. Blood group (mother) Not known O O Oo 
. Maternal agglutin ns Anti-Rh Anti-B Anti-B Anti-B Anti-B 
500 units 400 units 128 units 2,560 units 
. Bleeding time 2 minutes 15 seconds 
3. Clotting time 1.5 minutes 22 minutes 
24. Sedimentation rate — 24 10 0 5 
25. X-ray long bones Normal Normal Normal Normal Normal 
. Sickling test (RBC) Negative Negative Negative Negative Negative 
. Outcome Recovered Recovered Recovered Recovered Recovered 
. Complication None None None None Kernic- 
terus 


B 
oO 


> 


Repeated small transfusions produce However, he admits that it probably 


satisfactory results for relatively mild makes little practical difference espe- 
Diamond and others advocate cially in an emergency. 


for 


cases. 


exchange transfusions infants More reeently Seigneurin, Roget, 


severely affected at birth. 

In the relatively milder icterus pre- 
cox type of erythroblastosis fetalis due 
to isoimmunization with agglutinogen 


Groulade, and Viallet®® have reported 
the suecessful treatment of a case of 
hemolytie disease of the newborn due 
to B-O incompatibility with trans- 
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fusions of blood artificially composed 
of group O red cells and group A-B 
plasma. 


The icterus precox variety of eryth- 
roblastosis fetalis in general has a bet- 
ter prognosis than the typical Rh 
hemolytic disease presumably because 
the anti-A and anti-B antibodies are 
weaker hemolytic agents than anti-Rh 
agglutinins. 


SUMMARY 


Five cases of erythroblastosis fetalis 
have been presented in Negro infants. 
Four cases had clinical and serologic 
findings consistent with the type de- 
seribed by Halbrecht as ‘‘icterus pre- 
eox.’’ Only one ease exhibited typical 
Rh sensitization. That A-B-O sensi- 
tization can occasionally cause severe 
damage is reflected in one case which 
developed kernicterus but survived. 
Polayes’”® similarly reported kernic- 
terus in an infant who died on the 
fifth day of life with hemolytic dis- 
ease produced by anti-A agglutinins. 
The pertinent clinical features of our 
cases are summarized in Table I. It 
is noted that all patients recovered. 
Only one infant exhibited a complica- 
tion (kernicterus). The infant with 
Rh sensitization presented character- 
istic symptoms at birth; however, the 
eases due to A-B-O sensitization did 
not develop significant findings until 
three to five days following delivery. 

On the basis of our experience with 
erythroblastosis in Negro infants, we 
are inclined to concur with the ob- 
servation of Wiener and Zuelzer that 
most cases of erythroblastosis in Negro 
infants are due to A-B-O incompati- 
bilities (icterus precox) and not to 
Rh sensitization which is rare in this 
race. 
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The authors wish to acknowledge the as- 
sistance of Drs. K. Landsteiner (deceased) 
and A. S. Wiener in the serologic studies 
on our cases. 
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CHLORAMPHENICOL AND TERRAMYCIN IN THE TREATMENT 
OF SALMONELLA AND SHIGELLA INFECTIONS 


Ratpw H. Kunstaprer, M.D., ALpert Miuzer, M.D., Pu.D., anp 
B. M. Kacan, M.D. 
Cuicaao, ILL. 


HIS paper is presented for two 

purposes. First, to record the com- 
parative in vitro sensitivity tests of the 
various antibiotics on different species 
and strains of Salmonella and Shigella 
organisms recovered from stools, and 
second, to present the results of treat- 
ment with chloramphenicol and ter- 
ramycin in ten cases of Salmonella and 
four cases of Shigella infection. 

Sulfonamides have not been found 
to be particularly effective in the treat- 
ment of Salmonella enteritis especially 
from the standpoint of permanence of 
clinical cure and the elimination of 
organisms from the stools. 

Recent reports by Ross and asso- 
ciates * indicate that streptomycin and 
chloramphenicol are also not entirely 
effective antibiotics in the treatment of 
Salmonella enteritis in infants and chil- 
dren. Although clinical improvement 
may result, relapses are prone to occur 
and reappearance of organisms in the 
stools is usual 2 “ter discontinuing treat- 
ment. They treated eight infants with 
Salmonella enteritis with large doses 
of streptomycin; three received oral 
therapy only, and five received both 
oral and intramuscular streptomycin.’ 
In spite of demonstrated in vitro sus- 
ceptibility of each strain, only one of 
the eight patients was rendered per- 


From the Sarah Morris Hospital for Chil- 
dren of Michael Reese Hospital, the Depart- 
ment of Bacteriology and Virology, and the 
Kunstadter Laboratories for Pediatric Re- 
search, Medical Research Institute, Michael 
Reese Hospital. 

Some of the chloramphenicol used in this 
study was kindly supplied by the Parke, Davis 
& Company. Some of the terramycin was 


kindly supplied by the Chas. Pfizer & Com- 
pany, Inc. 
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manently free of Salmonella. In the 
remaining seven infants, an inhibitory 
effect on both the Salmonella organism 
and the normal stool flora was observed 
during the period of drug administra- 
tion. 
stools, however, three to eight days 
after discontinuing treatment. No 
significant increase in streptomycin re- 
sistance was noted in any case. Of 
nine infants with proved Salmonella 
enteritis, two were rendered persistent- 
ly free of the organisms by chloram- 
phenicol therapy. Seven became tem- 
porarily negative with later reappear- 
ance of the bacilli after the treatment 
was discontinued.” 


The organisms reappeared in the 


Finland and collaborators’ reported 
that terramycin appeared to be effec- 
tive in mild Salmonella infections of 
the bowel as shown by the disappear- 
ance of symptoms and by negative stool 
cultures. Scott and Wooding* recently 
reported encouraging results in three 
cases of S. choleraeswis bacteremia with 
terramycin. 

Sulfonamides have been reported to 
be effective in Shigella enteritis.° 
There are definite drawbacks, however, 
to the use of sulfonamides in enteritis, 
particularly in seriously ill children, 
i.e., the danger of renal damage (espe- 
cially in the presence of dehydration 
and acidosis), toxic manifestations or 
sensitivity. Furthermore, in Shigella 
infections, there is a definite tendency 
toward the development of resistant 
strains.® 
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8 found oral 


Ross and co-workers” 
streptomycin and also chloramphenicol 
to be effective in Shigella enteritis. In 
vitro sensitivity tests revealed good 
sensitivity to chloramphenicol in four 
eases and a moderately good sensitivity 
in thirty-one cases. The stools be- 
eame negative for Shigella in twelve 
to thirty-six hours in thirty-three of 
thirty-five patients following 250 mg. 
of chloramphenicol given every four 
hours. In the remaining two cases 
the stools became negative after forty- 
eight hours and six days, respectively. 
Once the stool cultures became nega- 
tive, they remained so during the hos- 
pital stay. Clinical findings paralleled 
the bacteriologie results, with improve- 
ment usually noted within twenty-four 
hours after the initiation of therapy. 
The value of chloramphenicol in Shigel- 
la enteritis was substantiated in a re- 
cent report by Cooper and Keller.® Five 
children who failed to respond to sul- 
fadiazine were given this drug with 
disappearance of the organisms from 
the stools in an average of four days 
after initiating therapy. The dosage 
varied from 125 to 250 mg. every four 
hours to 250 mg. three times a day. 
The drug was given for eight to twelve 
days (average, 10 days). The range of 
blood levels was from 1.6 to 25 pg per 
eubie centimeter. In vitro sensitivity 
tests revealed moderately good sensitiv- 
ity to the drug. A relatively high 
degree of in vitro sensitivity of Shigella 
to chloramphenicol has also been re- 
ported by others: Alexander and as- 
sociates'® 3 to 10 pg per cubic centi- 
meter, MeLean and collaborators" 2.5 
to 5 wg per cubic centimeter, and Smith 
and associates’? 0.2 to 0.33 wg per eubic 
centimeter. 

Ross and co-workers,’ Kagan and as- 
sociates,’® and Lieberman and Jawetz™ 





OF PEDIATRICS 


found polymyxin B (aerosporin) to be 
very effective in enteritis due to 
Shigella. Lieberman and Jawetz"* 
found it effective in twenty of twenty- 
three children (87 per cent) with 
chronie Shigella enteritis. In an anal- 
ysis of their experience with sixty-one 
patients with Shigella enteritis treated 
with sulfadiazine, streptomycin, or 
polymyxin B (aerosporin) and thirty- 
five with chloramphenicol, Ross and as- 
sociates® found that all four drugs pro- 
duced prompt clinical improvement 
and disappearance of Shigella organ- 
isms within two days or less after 
initiation of treatment. 

Comparatively little has been pub- 
lished on results with terramyecin in 
Shigella enteritis. Caldwell and collab- 
orators reported their experience 
with terramycin in seven children be- 
tween the ages of 4 and 6 years who 
developed Shigella enteritis. The diar- 
rhea was severe in all instances and 
stopped within forty-eight hours in 
four patients and seventy-two hours 
in three patients. Stool cultures were 
repeated on the second and fourth day 
of therapy and for three days following 
discontinuance of therapy. In all in- 
stances, the organism disappeared from 
the stool after treatment was started 
and did not reappear. 


MATERIALS AND METHODS 


In vitro sensitivity tests for the anti- 
bioties studied were performed by the 
serial tube dilution method using a 
slight modification of Kolmer’s tech- 
nique.*® 7 

In addition to the study of fourteen 
patients, in vitro studies were made on 
strains of Salmonella and Shigella ob- 
tained from stool specimens of sixty- 
two individuals of all ages during a 
period of six months from January 1 
to July 1, 1950. Salmonella organisms 
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TABLE I. IN Vitro SENSITIVITY OF STRAINS OF SHIGELLA AND SALMONELLA RECENTLY ISOLATED 
FrRoM PATIENTS 
| STREPTOMYCIN AUREOMYCIN |CHLORAMPHENICOL| TERRAMYCIN 
nG/C.0. uG/C.0. pG/C.0. pG/C.C. 
ORGANISM <10 10-20 >20 <2 2-8 >8 <2 26 >6 | <3 28 >8 
Shigella 24 11 1 1 a a a es yee 
Salmonella 4 11 9 0 0 0 19 2 0 7 0 


were recovered in twenty-four and 
Shigella in thirty-eight instances. No 
attempt was made to correlate clinical 
symptomatology with bacteriologic 
studies in this group because many of 
the strains were from routine stool 
cultures from presumably. well individ- 
uals, including hospital personnel and 
patients with symptoms and clinical 
findings unrelated to disease of the 
gastrointestinal tract. 


RESULTS 
The results of in vitro sensitivity 
tests with the antibiotics used in this 
study have been interpreted as fol- 
low" : 


1, Streptomycin 

(a) Sensitwe. Microorganisms whose 
growth is completely inhibited by less 
than 10 wg per cubic centimeter. 

(b) Moderately sensitive. Growth is in- 
hibited by 10 to 20 wg per cubic centi- 
meter. 

(c) Resistant. Strains requiring more than 
20 wg per cubic centimeter to inhibit 
growth. 


2. Aureomycin. 

(a) Sensitive. Growth is inhibited by less 
than 2 wg. per cubic centimeter. 

(b) Moderately sensitive. Growth is in- 
hibited by 2 to 8 wg per cubic centi- 
meter. 

(ce) Resistant. Strains are inhibited by 
more than 8 wg per cubic centimeter. 


. Chloramphenicol 

(a) Sensitive. Growth is inhibited by less 
than 2 wg per cubic centimeter. 

(b) Moderately sensitive. Growth is in- 
hibited by 2 to 6 wg per cubic centi- 
meter. 

(c) Resistant. Growth is inhibited by 
more than 6 wg per cubic centimeter. 


4. Terramycin 

(a) Sensitive. Growth is inhibited by less 
than 2 wg per cubic centimeter. 

(b) Moderately sensitive. Growth is in- 
hibited by 2 to 8 wg per cubic centi- 
meter. 

(ce) Resistant. Growth is inhibited by more 

than 8 ug per cubic centimeter. 













































The Salmonella species* cultures 
from twenty-four individuals were as 
follows: S. give, four; S. bareilly, ten; 
S. montevideo, two; S. typhimurium, 
two; S. oranienburg, three; S. javiana, 
one; and S. enteritidis, two. (Later 
one case of 8. choleraesuwis sepsis in an 
infant was added to this study; this 
strain is not included in Table I.) As 
ean be seen in Table I, sensitivity to 
streptomycin varied from sensitive to 
resistant, chloramphenicol moderate to 
resistant; and terramycin sensitivity 
was moderate in seven strains tested. 

Of the thirty-eight positive Shigella 
cultures, thirty-five were S. alkalescens, 
one S. paradysenteriae Boyd 88, and 
two were S. paradysenteriae Flexner 
V and W. Sensitivity tests revealed 
that the majority of the Shigella strains 
were sensitive to streptomycin and 
chloramphenicol (Table I). The results 
obtained with streptomycin and cholor- 
amphenicol shown in Table I are in ac- 
cord with the findings of others.® * * 
They show moderate or better sensitiv- 
ity of almost all strains to streptomy- 
cin, aureomycin, and chloramphenicol, 
and this corresponds well to the thera- 
peutic results with these drugs. Rel- 
atively little has been published up to 
the present time with respect to the 
clinical or in vitro effect of terramycin 
on Shigella. The in vitro results re- 
ported here suggest that it also may be 
therapeutically effective. 

*We are indebted to Dr. H. J. Shaughnessy 


of the Illinois Department of Public Health 
for Salmonella typing. 
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SALMONELLA CASES* 


Case 1.—D. L., a white male 1 year 
of age, had a history of diarrhea, fever, 
vomiting, and abdominal cramps for 
five days. S. bareilly was isolated 
from stool cultures. Sensitivity test 
showed inhibition by streptomycin 40 
pg per cubic centimeter, and chlor- 
amphenicol 4 pg per cubic centimeter. 
The patient was given Sulfasuxidine 
0.5 Gm. every six hours for five days 
with only slight clinical improvement. 
Stool cultures remained positive for 
Salmonella. He was then given chlor- 
amphenicol 50 mg. every four hours for 
four days. Stool cultures were nega- 
tive at the time that therapy was com- 
pleted. A elinical relapse occurred, 
however, nine days after termination 
of treatment, and the stool cultures be- 
came positive once more. A second 
course of chloramphenicol consisting 
of 250 mg. every six hours for six days 
was given. Complete clinical recovery 
oeceurred, and the stools became nega- 
tive and remained negative when tested 
three months later. 


Case 2.—A. A., an 11-year-old Negro 
male, was admitted for repair of a 
hydrocele. Examination revealed sick- 
lemia and an eosinophilia and surgery 
was postponed. There were no gastro- 
intestinal symptoms. Repeated stool 
cultures were positive for S. oranien- 
burg. Sensitivity tests were as follows: 
streptomycin 20 sg per cubic centi- 
meter, chloramphenicol 4 wg per eubic 
centimeter, and terramycin 2 pg per 
eubie centimeter. Sulfathalidine, 1 
Gm. every six hours for six days was 
given, but the positive stool cultures 
persisted. He was then given chlor- 
amphenicol, 250 mg. every four hours 
for six days. Stool cultures became 
negative in forty-eight hours and re- 
mained negative at the end of one and 
two months. 


Case 3.—M. P., a 13-month-old white 
male, was admitted with a history of 
severe diarrhea consisting of eight to 
nine slimy green, mucous stools during 


and A. Wolf for permission to 


private patients. 


Greengard, 
study 


their 
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a twenty-four hour period. The tem- 
perature rose as high as 105.6° F., and 
the patient vomited and had twitching 
of the extremities. S. typhimurium 
was isolated from the stools. In vitro 
sensitivity tests showed the strain to 
be sensitive to streptomycin 20 pg per 
cubic centimeter, and chloramphenicol 
4 wg per cubic centimeter. He was 
given chloramphenicol 100 mg. every 
six hours for four days. The tempera- 
ture returned to normal at the end of 
twenty-four hours, and the diarrhea im- 
proved after forty-eight hours. The 
diarrhea terminated at the end of four 
days, and all stool cultures became 
negative after forty-eight hours. 


Case 4.—D. F., a white female 3 
years of age, was admitted with a his- 
tory of liquid, mucoid, bloody stools 
(eight to ten daily) of six days’ dura- 
tion and a temperature of 101° to 104° 
F. She had vomited during the first 
two days of illness. S. enteritis was 
isolated from her stools. Sensitivity 
tests revealed inhibition by strepto- 
mycin 5 wg per cubic centimeter, chlor- 
amphenicol 4 ug per cubic centimeter, 
and terramycin 2 wg per cubic centi- 
meter. The patient was given Sulfa- 
suxidine 0.5 Gm. every four hours for 
two days with no clinical improvement 
and persistence of positive stools. She 
was then given chloramphenicol 100 
mg. every four hours for three days 
with no improvement. Streptomycin 0.1 
Gm. orally was then given every three 
hours for three days. There was no 
improvement. Finally she was given 
oral terramycin 250 mg. every four 
hours for six days. There was clinical 
improvement and negative stool cul- 
tures forty-eight hours after onset of 
therapy. Subsequent stool cultures at 
weekly intervals for one month and at 
the end of three months were negative. 


Case 5.—S. B., a 34-year-old white 
male, was admitted with a history of 
severe diarrhea with many green, mu- 
coid stools for five days and a tempera- 
ture elevation to 105° F. He vomited 
frequently over a forty-eight hour 
period. S. oranienburg was recovered 
from both blood and stool cultures. In 
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vitro sensitivity tests revealed isolates 
from both cultures to be sensitive to 
streptomycin 10 pg per cubic centi- 
meter, chloramphenicol 6 pg per cubic 
centimeter, and terramycin 2 pug per 
eubie centimeter. The patient was 
given chloramphenicol orally 250 mg. 
which he vomited, and after three 
doses, terramycin 250 mg. was given 
with similar results. He was then given 
chloramphenicol rectally, 250 mg. every 
eight hours for nine days. On the 
fourth day of treatment, the stools 
were fewer in number, better formed, 
and the temperature was lower. A\l- 
though blood cultures became negative, 
stool cultures remained positive during 
this nine-day period. Because of the 
previous experience with vomiting 
upon oral administration of these 
drugs, he was given both chloramphen- 
icol 250 mg. and terramyein 250 mg. 
rectally every eight hours for seven 
days. The stool cultures became nega- 
tive during this period and remained 
negative thereafter. 


Case 6.—L. D., a 4-month-old white 
female infant, had a history of recur- 
rent diarrhea of five to ten days’ dura- 
tion, fever, vomiting, and severe colic 
since one month of age. Endamoeba 
histolytica and S. oranienburg were re- 
peatedly demonstrated in stool speci- 
mens. The patient was treated with 
Diodoquin one-third tablet (0.083 Gm.) 
three times daily for ten days, followed 
by Sulfasuxidine 0.5 Gm. every four 
hours for five days. One week after 
therapy was started there was clinical 
improvement and stools were negative 
for E. histolytica. In spite of several 
courses of Sulfasuxidine over a three- 
month period, repeated stool cultures 
remained positive for S. oranienburg. 
She was then given terramycin 125 mg. 
every six hours for five days. The stool 
cultures became negative in forty-eight 
hours after beginning this treatment 
and they were negative three months 
later. 


Case 7.—M. F., a white male 2 years 
of age and a sibling of Case 4, de- 
veloped a mild diarrhea five days after 
the onset of his sister’s illness. 


He had 
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three to four semiliquid stools daily 
without fever or vomiting. S. enteri- 
tidis was isolated from stool cultures. 
In vitro sensitivity tests revealed sensi- 
tivity of the isolated strain to 5 wg per 
eubie centimeter of streptomycin, 4 ng 
per cubie centimeter of chlorampheni- 
col, and 2 wg per cubie centimeter of 
terramycin. He was given terramycin 
100 mg. every four hours for five days. 
The stools became formed and the cul- 
tures negative for Salmonella after 
forty-eight hours. The stools were neg- 
ative when checked at the end of three 
months. 


Casre 8.—W. B., a 6-month-old Negro 
male, had a history of temperature of 
103° to 104° F. for three days and con- 
vulsions twenty-four hours prior to ad- 
mission to the hospital. Examination 
revealed a moderately enlarged liver 
and spleen and a severe sickle-cell ane- 
mia (hemolytie crisis). S. choleraesuis 
was isolated from the blood culture. 
The isolated strain was sensitive to 80 
pe per cubic centimeter of streptomy- 
cin. The patient was transfused with 
100 ¢.c. of whole blood and given Gan- 
trisin 0.25 Gm. every four hours. The 
temperature became normal after 
seventy-two hours and all subsequent 
blood eultures taken during the follow- 
ing three weeks were negative. Gan- 
trisin was discontinued after six days 
and then restarted after five days be- 
sause of a slight flare-up of fever. The 
stool cultures were negative. The tem- 
perature returned to normal after 
forty-eight hours, but Gantrisin was 
continued for eighteen days. 

Forty-eight hours after Gantrisin 
was stopped he developed an acute ton- 
sillitis with a temperature of 103° F. 
Following two daily injections of pro- 
eaine penicillin (300,000 units) his 
temperature returned to normal. 

He was discharged from the hospital 
thirty-seven days after admission. Six 
days later he was readmitted because’ 
of diarrhea for two days, consisting of 
six to seven liquid, green stools with 
mucus, and a temperature of 101° F. 
For the first time stool cultures were 
positive for S. choleraesuis. The iso- 
lated strain was sensitive to 2 wg per 
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eubie centimeter of chloramphenicol 
and 4 ng per eubie centimeter of ter- 
ramyein. He was given terramycin 
250 mg. every six hours for eight days 
followed by 125 mg. every six hours for 
three days. Twenty-four hours after 
starting terramycin the stool culture 
was negative for Salmonella, and seven 
subsequent specimens taken at one- to 
two-day intervals were negative. A 
sixth specimen taken one week after 
the fifth specimen was also negative. 
The stools remained semiliquid, with 
four to six daily for the first five days, 
then two to three daily for an addi- 
tional two days and finally became nor- 
mal following the reduction in terra- 
mycin dosage from 250 to 125 mg. 
The patient remained clinically well 
but a follow-up stool specimen taken 
three months after stopping treatment 
was positive for Salmonella. His stool 


culture subsequently became negative 
twelve days later without therapy, and 
further follow-up was not possible. 


Case 9.—S. K., a 48-year-old white 
female hospital employee, developed a 
watery, mucous diarrhea with four to 
five stools daily. This complaint existed 
for two days and was associated with 
fever, vomiting, and severe abdominal 
eramps. S. bareilly was isolated from 
stool cultures. The strain was sensi- 
tive to 20 we per cubic centimeter of 
streptomycin, 6 wg per cubic centimeter 
of chloramphenicol, and 2 pg per cubic 
centimeter of terramycin. The patient 
was given terramycin 500 mg. every six 
hours for seven days. The diarrhea 
improved in forty-eight hours and the 
stool cultures were negative for Sal- 
monella at the end of forty-eight, 
seventy-two, and ninety-six hours, but 
became positive one week after treat- 
ment was stopped. A second course of 
terramycin of 500 mg. every six hours 
for seven days was given, and all sub- 
sequent stools became negative inelud- 
ing a final specimen taken after three 
months. 

Case 10.*—E. J., a 29-year-old white 
female laboratory technician, devel- 
courtesy of Dr. 


J. Shaughnessy 
Health. 


*Reported through the 
Carter Wiencke and Dr. 


of the Illinois Department of Public 
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oped a severe diarrhea consisting of 
twenty-five watery stools during the 
first twenty-four hours accompanied by 
chills, a temperature elevation to 102° 
F. and severe abdominal cramps. S. 
oranienburg was recovered from stool 
cultures. She was given sulfaguani- 
dine, 2.5 Gm. every six hours for forty- 
eight hours. Therapy was followed by 
clinical improvement with normal tem- 
perature and normal stools at the end 
of seventy-two hours. The stool cul- 
ture, however, was still positive six 
days after onset of treatment. In vitro 
sensitivity tests showed the organism to 
be sensitive to 80 wg per cubic centi- 
meter of streptomycin, 2 wg per cubic 
centimeter of chloramphenicol, 6 pug 
per cubie centimeter of aureomycin, 
and 4 we per cubic centimeter of ter- 
ramycin. She was given aureomycin 
250 mg. three times daily for three 
days at the end of which time the stool 
culture was still positive. She was then 
given chloramphenicol 250 mg. every 
two hours for forty-eight hours, but the 
stools were still positive. After a rest 
period of one week, she was given 
chloramphenicol, 250 mg. every three 
hours continuously for seven days; ter- 
ramycin 250 mg. alternating with 250 
mg. of chloramphenicol, every three 
hours for seven days; terramycin 
alone, 250 mg. every three hours for 
seven days. One week after discontin- 
uing treatment, the stool culture was 
still positive. Stool cultures taken at 
weekly intervals remained positive dur- 
ing the next two months. Then she 
was given aureomycin, 250 mg. every 
three hours for seven days; terramycin 
250 mg. alternating with 250 mg. of 
aureomycin every three hours for seven 
days, and finally aureomycin 250 mg. 
every three hours for seven days. Dur- 
ing the third week of treatment, a stool 
culture was negative. One week later, 
however, the culture was again posi- 
tive and remained positive at weekly 
intervals during the following six 
weeks. Subsequently, cultures taken 
at weekly intervals for a period of two 
months were negative. 
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Case 11.—R. S., a 13-year-old white 
male, had a history of an occasional 
loose, mucoid stool intermittently for 
one month associated with anorexia, 
loss of weight, and abdominal cramps. 
There was no history of fever or vomit- 
ing. S. alkalescens was isolated from 
cultures of the stools. In vitro sensi- 
tivity tests revealed the isolated strain 
to be sensitive to streptomycin 10 pg 
per cubie centimeter, chloramphenicol 
2 wg per cubic centimeter, and terra- 
mycin 2 wg per cubic centimeter. He 
was given sulfathiazole 1 Gm. four 
times daily for five days and symptoms 
still persisted. Furthermore, he began 
to vomit repeatedly, and the drug was 
discontinued. The stool culture was 
still positive. He was then given chlor- 
amphenicol 250 mg. four times daily 
for seven days. He improved sympto- 
matically within forty-eight hours, and 
sixteen days after discontinuing chlor- 
amphenicol his stool culture was nega- 
tive. He remained symptom-free, but 


repeat cultures two weeks and four 


months later were positive. He was 
given polymyxin B, 150 mg. every four 
hours, orally, omitting the night dose. 
The stool specimen obtained on the 
seventh day after treatment was begun 
was negative for Shigella. Two subse- 
quent stool cultures taken one and one 
and a half months after polymyxin 
therapy were also negative for Shigella. 
During the period when his stool ecul- 
tures became positive, it was found that 
his father’s stools were also positive, 
and it is postulated that the patient 
may have become reinfected. A sib- 
ling was also found to have shigellosis 
and was treated successfully with a 
five-day course of polymyxin. 


Case 12.—M. G., a 9-year-old white 
male, had a history of diarrhea con- 
sisting of watery, mucous stools inter- 
mittently for several weeks associated 
with anorexia and abdominal cramps. 
There was no fever or vomiting. S. 
alkalescens was isolated from the stool 

*We are indebted to Drs. H. Gerber, J. 


Greengard, and A. Wolf for permission to 
study their private patients. 
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cultures. In vitro sensitivity tests 
showed the isolated strain to be sensi- 
tive to streptomycin 10 pg. per cubic 
centimeter, and chloramphenicol 2 pg 
per cubic centimeter. He was given 
Sulfasuxidine 0.5 Gm. every six hours 
for seven days followed by 0.25 Gm. 
three times daily for seven days. 
Within seventy-two hours the diarrhea 
and abdominal pain had subsided. At 
the end of one and two weeks of treat- 
ment the stool cultures became negative 
for Shigella. One week after stopping 
medication, however, the cultures were 
again positive. He was given terra- 
mycin 250 mg. three times daily for 
seven days. Cultures taken at the end 
of this period were negative and con- 
tinued to be negative at weekly inter- 
vals for four weeks. The culture was 
also negative on stools taken six months 
after treatment was stopped. 


Case 13.—M.M., an _ 11-year-old 
Negro male, was a known hemophiliae. 
Twenty-four hours before admission to 
the hospital he developed a headache, 
anorexia, and fever. On the following 
morning, his temperature rose to 104.8° 
F.; he developed a severe watery diar- 
rhea and a generalized convulsion, for 
which he was brought to the hospital. 
Physical examination revealed multiple 
ecchymotie areas over the body and a 
moderately tender abdomen. The liver 
and spleen were not enlarged, and the 
blood count was normal. Repeated 
blood and urine cultures were nega- 
tive. Stool cultures on admission were 
positive for S. paradysenteriae (Boyd 
88). An agglutination test for the iso- 
lated strain was positive in 1:320 dilu- 
tion of the patient’s serum. In vitro 
sensitivity test revealed the strain to 
be sensitive to streptomycin 5 pg per 
eubie centimeter, chloramphenicol and 
terramycin each 1 pg per cubic centi- 
meter. 

The patient was given terramycin 
250 mg. every eight hours, starting on 
the fifth day of admission at which 
time he was having four to five liquid, 
bloody stools daily. Forty-eight hours 
after treatment was begun, the stools 
were semisolid and contained only a 
trace of occult blood. At the end of 
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seventy-two hours the stools were nor- 
mal with no trace of blood. The tem- 
perature was 101° F. at the time ther- 
apy was started and normal on the 
following day. Terramycin was con- 
tinued for fourteen days. Cultures 
taken on the second, fourth, and 
twelfth day after treatment was started 
were all negative for Shigella. 


Case 14.—B. C., a 10-month-old Ne- 
gro female, had a history of diarrhea 
consisting of several loose, yellowish 
watery stools daily for two weeks prior 
to hospital admission. During the past 
few days there was fever, drowsiness, 
and eonsiderable loss of weight. The 
infant was markedly dehydrated and 
acidotic. S. paradysenteriae (Flexner 
IV) was recovered from the stools. In 
vitro sensitivity tests revealed the or- 
ganism to be sensitive to streptomycin 
10 pg. per cubic centimeter, chloram- 
phenicol 1 »g per cubic centimeter, and 
terramycin 2 wg per cubic centimeter. 
She was given parenteral fluids and 
electrolytes to combat dehydration and 
acidosis during the first four hospital 
days. On the fifth hospital day she 
was given terramycin 250 mg. every 
six hours. After three days the dose 
was reduced to 250 mg. every eight 
hours. After eight days of terramycin 
therapy, the drug was discontinued. 
Forty-eight hours after initiation of 
therapy the number of stools had de- 
creased to one to two daily and were 
of normal consistency. The stool ecul- 
tures became negative following thirty- 
six hours of terramycin therapy. Eight 
stool specimens cultured at one- to 
three-day intervals during the period of 
treatment were all negative. A stool 
specimen taken one week after discon- 
tinuing therapy was negative. 


DISCUSSION 


For the most part there is good cor 


relation between the results of in vitro 


sensitivity tests and therapeutic re- 
sponse to the antibiotic agents, pro- 
vided that an adequate dosage is given 
for a sufficient length of time.’ The 
sensitivity tests must be carried out 


by a valid technique applicable to both 
a given antibiotic and the species of 
bacteria being tested. Otherwise the 
conditions of the test may profoundly 
influence the results and a false read- 
ing will be obtained. Table I shows 
that all of the strains of Salmonella 
tested were only moderately sensitive 
or were resistant in vitro to aureomy- 
cin, chloramphenicol, and terramycin 
and as ean be seen above the thera- 
peutie response was not uniformly sat- 
isfactory. On the other hand, most 
strains of Shigella are highly to moder- 
ately sensitive to streptomycin, chlor- 
amphenicol, polymyxin B, and terra- 
mycin by in vitro tests and there is 
also generally good therapeutic re- 
sponse to these drugs. 

The daily dose of chloramphenicol 
administered varied from 0.30 to 1.50 
Gm., depending upon the age and 
weight of the patient. In most in- 
stances the dose was well over the rec- 
ommended dose of 50 mg. per kilogram 
of body weight for twenty-four hours.” 
The administration of larger doses of 
chloramphenicol, 0.75 to 3.0 Gm. (110 
to 480 mg. per kilogram of body weight 
in twenty-four hours) daily in Sal- 
monella enteritis did not affect the in- 
cidence of permanent cures in the series 
reported by Ross and associates.2 The 
duration of treatment varied from 
three to seven days in this series de- 
pending upon the response to the drug. 
Terramycin was administered in simi- 
lar doses, ranging from 50 to 150 mg. 
daily, also based roughly on the age 
and weight of the patient. The dura- 
tion of treatment varied from five to 
fourteen days, depending upon the re- 
sponse to treatment. 

The incidence of nausea and vomit- 
ing with terramycin appears to be defi- 
nitely less than with aureomycin.’® The 
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terramycin dosage recommended by 
Dowling and ecollaborators®® for chil- 
dren is an initial dose of 25 mg. per 
kilogram of body weight with a daily 
maintenance dose of 42 mg. per kilo- 
gram A great 
deal of terramycin administered by the 
route is not absorbed but is ex- 
ereted in the feces. This high concen- 
tration of the drug in the feces results 
in remarkable alteration of the bacte- 
rial flora of the intestinal tract.'® 


in six divided doses. 


oral 


SUMMARY 


Cultures of Salmonella or Shigella 
species and strains isolated from the 
stools of sixty-two individuals of all 
ages were studied during a period of 
six months from January 1 to July 1, 
1950. Salmonella organisms were re- 
covered in twenty-four and Shigella in 
thirty-eight instanees. No attempt was 
made to correlate clinical symptomatol- 
ogy with bacteriologie studies in this 
group because the majority of the cases 
were routine stool cultures from pre- 
sumably well individuals (nurses, food 
handlers, and other institutional per- 
sonnel) and from patients with symp- 
toms and elinical findings unrelated to 
disease of the gastrointestinal tract. In 
vitro sensitivity of the Salmonella or- 
ganisms to streptomycin varied from 
sensitive to resistant; to chlorampheni- 
eol, moderate to resistant; and sensi- 
tivity to terramycin was moderate. A 
majority of the isolated Shigella strains 
were highly to moderately sensitive to 
streptomycin, chloramphenicol, and 
terramycin. 

Ten patients with Salmonella infec- 
tion were treated. Eight were children 
whose ages ranged from 4 months to 11 
years. Two were adults. Nine of these 
patients had symptomatic infections 
and one was a carrier. 
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Five patients with Salmonella infee- 
tion were treated with chloramphenicol. 
The three 
eases (Cases 1, 2, 3), two of which 


results were successful in 
previously had been treated unsucecess- 
fully with sulfonamide drugs. One pa- 
tient failed to 
chloramphenicol 


respond clinically to 
given for three days; 
to streptomycin given for three more 
days, but then improved within forty- 
eight hours after terramycin was given 
(Case 4). One patient failed to re- 
spond to chloramphenicol alone, but re- 
sponded to combined chloramphenicol 
and terramycin therapy (Case 5). 

Four of the patients with Salmonella 
infection were successfully treated with 
terramycin (Cases 4, 6,7,and 9). One 
of them had not responded to a three- 
day course of chloramphenicol (Case 
4) and one had not responded with 
One ap- 
peared to respond to terramycin (Case 


sulfonamide drugs (Case 6). 


8) but later developed a positive cul- 
ture again. This may have been due 
either to a recurrence or to a reinfec- 
tion at home. One patient (Case 9) 
received one course of terramycin with- 
out bacteriologic eure but responded 
to an identical course of therapy one 
week later. One patient had negative 
stool cultures only after prolonged, in- 
tensive therapy with aureomycin, chlor- 
amphenicol, and terramycin, given 
both individually and in combination. 

Four children with Shigella infection 
were treated. One failed to respond 
to sulfathiazole and chloramphenicol 
but was cured with oral polymyxin B 
(aerosporin) (Case 11). A sibling re- 
sponded similarly to oral polymyxin B. 
One patient responded clinically to 
Sulfasuxidine but relapsed bacterio- 
The stool cultures became 
after terramycin therapy. 


logically. 
negative 
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The third and fourth patients showed 
an excellent clinical and bacteriologic 
response to terramycin. 
CONCLUSIONS 

Chloramphenicol and terramycin ap- 
pear to be effective in some cases of 
Salmonella enteritis. Neither drug is 
uniformly effective. Therapeutic eval- 
uation in Salmonella infections is dif- 
ficult because the duration of the un- 
treated disease is variable and the car- 
rier state may terminate spontaneously 
without therapy. Study of a much 
larger series of cases is therefore 
needed before a critical evaluation of 
their relative value can be made. 

Terramycin was effective in the three 
eases of Shigella enteritis treated with 
this drug, one of which had relapsed 
following Sulfasuxidine; oral poly- 
myxin B (aerosporin) was effective in 
two eases of Shigella enteritis, one of 
which had not responded to sulfathia- 
zole and chloramphenicol. 

The authors are indebted to Carol Kling- 


man, B.S., and Naomi McElwaine, B.S., for 
technical assistance. 


ADDENDUM 


Since this paper went to press, an 
additional patient with Salmonella en- 
teritis was successfully treated with ter- 
ramyein. A 2%-year-old Negro male 
was admitted to the hospital with a his- 
tory of a bloody, mucous diarrhea con- 
sisting of twelve to fifteen stools per 
day associated with a fever of 102.4° 
F. The diarrhea had been present for 
one week. Two days before admission 
he was seen in the outpatient clinic. 
A stool culture was obtained and Sulfa- 
suxidine was prescribed. On admission 
to the hospital there was slight fever 
and no diarrhea but the culture ob- 
tained two days before revealed S. 
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typhimurium. In vitro sensitivity tests 
revealed the organism to be sensitive 
to streptomycin 5 wg per cubic centi- 
meter, chloramphenicol 2 »g per cubic 
centimeter, and terramycin 2 pg per 
cubic centimeter. Therapy with Sulfa- 
suxidine was continued but stool cul- 
tures taken on the second, fourth, and 
seventh hospital days were still posi- 
tive. He was then given terramycin, 
250 mg. four times daily for six days. 
At the end of forty-eight and seventy- 
two hours, cultures were negative, and 
another culture taken one month after 
discontinuing treatment was also nega- 
tive. 
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CARDIAC ENLARGEMENT OF UNKNOWN ETIOLOGY IN 
INFANCY AND CHILDHOOD 


KATHERINE C. Lewis, M.D. 
Cuicago, ILL. 


HERE is a type of hypertrophy 

of the heart with no apparent 
clinical or pathological cause for the 
hypertrophy. This is seen chiefly in 
infaney and childhood. Twenty-eight 
eases since 1933 have been reported of 
this condition, the summaries of which 
are recorded in Table I. 

The present report consists of three 
eases studied both clinically and patho- 
logically at the Children’s Memorial 
Hospital. 


CASE REPORTS 


Case 1.—This 8-month-old white fe- 
male was well until two weeks before 
admission to the hospital. At that 
time she had pallor with sweating, 
cyanosis, and dyspnea, followed by a 
period of weakness, tachypnea, and 
vomiting. A chest film showed an en- 
larged heart and there was said to be 
a heart murmur on previous examina- 
tion. On the evening of admission to 
the hospital the patient had a similar 
attack. Her past history was noncon- 
tributory. 

Physical examination at the time of 
admission revealed a child that was 
dyspneie but not cyanotic. Somewhat 
later she became pale, began to sweat 
profusely, and had some cyanosis of 
the lips and fingernails. Later the 
color improved, but the tachypnea 
which reached 100 per minute per- 
sisted. The examination of the head 
and neck was negative, and the chest 
was clear. The cardiac apex was in 
the sixth left interspace just outside 
the midelavieular line. The left bor- 
der was slightly lateral to the nipple 
line on pereussion and the right bor- 


From the Children’s Memorial Hospital. 


698 


der was substernal. The tones were 
not well heard due to erying and the 
“apid respirations of the baby. No 
murmur was heard. The abdomen 
was negative with a barely palpable 


liver. She was felt however to be in 
failure. She was admitted at 9:00 
P.M. with labored respirations and 


died at 3:00 a.m. the following morn- 
ing. 

Autopsy Findings—The autopsy 
was performed by Dr. W. H. Mehn, 
Department of Pathology, Children’s 
Memorial Hospital. Aside from the 
findings in the heart the pathological 
diagnosis was: 


1. Marked congestion and cloudy 
swelling of the liver and kidneys. 

2. Edema of the lungs. 

3. Mild neuronal damage. 


The heart weighed 114 grams as 
compared to a normal of 37 grams. 
The right side of the heart appeared 
normal except for a slight whitening 
of the endocardium beneath the pul- 
monie valve. The left auricle was 
hypertrophied and the endocardium 
was somewhat whitened. The mitral 
valve had a ecireumference of 57 mm. 
There was slight thickening of the 
edge of the aortic leaflet of the mitral 
valve. The other leaflet was normal 
in appearance. The left ventricle 
showed remarkable -dilatation and 
marked hypertrophy. There was con- 
siderable thickening of the endocar- 
dium especially on the septum. 

Microscopie examination revealed 
a marked proliferation of the elastic 
and less of the connective tissue of the 
endocardium of the left ventricle, with 
a slight infiltration of macrophages. 
The adjacent muscle cells showed hy- 
pertrophy and fibrosis. The remain- 
der of the left ventricular myocardi- 
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Fig. 1 (Case 1).—Photograph of the heart showing the whitened and thickened endocardium 
of the left ventricle. 








Fig. 2 (Case 1).—Photomicrograph of a section through the left ventricle showing thickened 
endocardium and an increase in elastic tissue. 
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Fig. 3 (Case 2).—Photograph of the heart showing whitening and thickening of endocardium, 
particularly on the septal wall, of the left ventricle. 
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Fig. 4 (Case 2).—Photomicrograph of section through the left ventricic. A, Marked 


thickening of endocardium; B, proliferation of elastic tissue; C, slight infiltration of cells 
into myocardium. 





























LEWIS: 


um showed no changes. The right 
ventricular myocardium and endo- 
cardium were normal. 

Pathological Diagnosis: 
hypertrophy of the heart. 

A. Hypertrophy of the left ventricle 
and left auricle. 

B. Fibroelastosis of the left ventri- 
cle. 

C. Slight myocarditis. 


Idiopathic 


Case 2.—This white male infant, 14 
hours old, was admitted to Children’s 
Memorial Hospital shortly after birth 
because of difficult respiration. As- 
piration of meconium had occurred at 
birth and suction was attempted. 
Since that time the child had been 
kept in oxygen. 

On physical examination the infant 
was cyanotic, breathing slowly and 
with difficulty every 15 to 20 seconds. 
The expansion of the chest was poor. 
The child’s skin was cold and the heart 
tones were weak in character. The 
impression clinically was that of atelee- 
tasis. There was some improvement 
noted later but the child died at 10:45 
P.M. the next day. 

Autopsy Findings.—Autopsy was 
performed by Dr. W. H. Mehn. Aside 
from the findings in the heart the 
pathological diagnosis was: 


1. Bilateral fetal 
emphysema. 

2. Cerebral and meningeal conges- 
tion. 

3. Passive congestion of the liver, 
spleen, and kidneys. 

4. Cloudy swelling of liver and kid- 
neys. 


atelectasis with 


The weight of the heart was 75 
grams as compared to a normal of 19 
grams. The left auricle was wider and 
larger than the right and its endocar- 
dium was whiter. The mitral. valve 
was normal. The left ventricle showed 
considerable whitening of the entire 
septum, less marked on the parietal 
wall. The left ventricle was markedly 
and the left auricle moderately hyper- 
trophied with considerable dilatation. 
There was also slight hypertrophy of 
the right ventricle. 


CARDIAC ENLARGEMENT OF 


UNKNOWN ETIOLOGY 703 
The microscopic examination showed 
a marked proliferation of the elastic 
and fibrous tissue of the endocardium 
of the left ventricle. The myocardium 
showed a slight infiltration of neutro- 
philes, mononuclear cells, and a greater 
proliferation rather than in the re- 
mainder of the myocardium. Degener- 
ative changes were also noted in the 
muscle cells, but there were no changes 
in the vessels. 
Pathological Diagnosis: 
hypertrophy of the heart. 


Idiopathie 


A. Hypertrophy of the left ventri- 
ele and left auricle and slight hyper- 
trophy of the right ventricle. 

B. Fibroelastosis. 

C. Slight Myocarditis. 

Case 3.—This child, 6 months old, 
was apparently healthy and happy 
until three weeks prior to admission 
when she became fussy and began to 
have “heavy breathing.” A physician 
was consulted and a chest x-ray made 
which revealed an enlarged heart and 
a collapsed lung. The baby was hos- 
pitalized elsewhere where oxygen and 
streptomycin were administered. 
There was no improvement and she 
was sent to Children’s Memorial Hos- 
pital. 

The physical examination on admis- 
sion revealed a pale, thin, 6-month-old 
infant. There was marked dyspnea. 
The area of cardiac dullness seemed 
to extend out almost to the midaxil- 
lary line. The apex was felt at the 
anterior axillary line. The heart tones 
were clear but distant; there was no 
murmur. The femorals were palpable. 
The spleen was not felt. The liver was 
palpated % inch below the right costal 


margin. The chest was clear and the 
throat was clean. 
The blood pressure was 110/70, 


right arm. The x-ray and fluoro- 
scopic examinations revealed a heart 
grossly enlarged in all its chambers. 
The electrocardiogram showed a sinus. 
tachycardia, first degree block, inter- 
ventricular block (left bundle branch 
system block, suggestive of a com- 
bined block), a definitely abnormal 
record. 
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Fig. 5 (Case 3).—Photograph of the heart showing whitening of endocardium of the left 
ventricle. 








Fig. 6 (Case 3).—Photomicrograph of section through left ventricle showing thickening 
of endocardium with proliferation of elastic tissue, and fibrous tissue and lymphocytes in 
the myocardium adjoining the endocardium. 














LEWIS: 


It was felt that the history of onset 
of rapid breathing and fussiness over 
a period of only three weeks together 
with the presence of cardiac enlarge- 
ment and the absent murmur would 
make one suspect the presence of an 
aberrant coronary artery. The elec- 
trocardiogram was felt to be compati- 
ble with this diagnosis. Because of 
the probable impending cardiac fail- 
ure the child was digitalized. An 
aortic pulmonary anastomosis was 
created by Dr. W. J. Potts, Head of 
the Surgical Department, just distal 
to the semilunar valves to produce an 
aortic septal defect. It was thought 
that by this means the pressure and 
oxygen saturation in the pulmonary 
artery could be increased; thus sup- 
plying the left coronary artery which 
arose, as postulated, from the pul- 
monary artery. The surgical proced- 
ure was withstood without reaction. 
Her postoperative condition was fair. 
However, six hours later she suddenly 
expired. 

Autopsy Findings.—The post-mor- 
tem examination was performed by 
Dr. Frank Johnson, Department of 
Pathology, Children’s Memorial Hos- 
pital. Aside from the findings in the 
heart, the pathological diagnosis was: 


1. Left hemothorax (may have been 
precipitating cause of death). 


2. Atelectasis of the left lung. 


3. Congestion of the liver, spleen, 
kidneys, and pancreas. 


The heart weighed 126 grams 
against a normal of 29 grams. There 
was moderate dilatation of the right 
ventricle and hypertrophy of the right 
ventricle. There was thickening and 
whitening of the endocardium of the 
left auricle and left ventricle. The 
left ventricle was markedly hyper- 
trophied. The ductus arteriosus was 
almost closed. The aorta and the pul- 
monary artery came off the heart in 
the normal way. Both the coronary 
arteries arose from the aorta. There 
was a bicuspid aortic valve. 

Microscopie examination revealed 
considerable elastic hyperplasia, with 
some but much less connective tissue 
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hyperplasia involving the endocar- 
dium. There were fibrous lines ex- 
tending throughout the adjacent my- 
ocardium. There was an infiltration 
of lymphoid cells throughout the myo- 
eardium adjoining the endocardium. 
There was evidence of an acute fi- 
brinous pericarditis, possibly due to 
incision of the pericardium at opera- 
tion. 
DISCUSSION 


The diagnosis of idiopathic hyper- 
trophy has been made in several of 
our patients who are maintained on 
digitalis and are examined at frequent 
intervals. The clinical picture of 
these cases is that of a young child 
under 1 year of age who enters the 
hospital in great distress with cardiac 
failure and cyanosis. On physical ex- 
amination the heart is found to be 
greatly enlarged, the heart tones dis- 
tant and of poor quality, and there 
may or may not be a murmur present. 
The liver is sometimes enlarged, the 
spleen is not felt, and the femorals 
are readily palpable. The blood pres- 


sure is within the normal range. The 
electrocardiogram may reveal low 
voltage and shallow T waves. The 


roentgenogram shows gross cardiac 
enlargement. The fluoroscopic ex- 
amination shows enlargement of the 
heart in all its chambers. The course 
of such a patient may take one of two 
pathways. The child may die within 
a short interval of time, or he may 
respond to oxygen and digitalis and 
may be maintained on digitalis for a 
relatively long period. The diagnosis 
clinically is only a presumptive one 
and awaits autopsy confirmation. 
The heart at autopsy is seen to be 
hypertrophied, the hypertrophy in- 
volving chiefly the left ventricle. The 
endocardium of the left ventricle 
shows considerable fibroelastosis, and 
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some thickening of the valves may oc- 
eur. The myocardium may show de- 
generative changes and sometimes a 
Glyeogen stains of the 
myocardium are negative. 


myocarditis. 


Concerning the etiology of endocar- 
dial elastosis there are two schools of 
postulates infection 
and inflammation as the cause, the 
other considers it a congenital or de- 
defect. Thus 
considered idiopathic hypertrophy a 
late result of fetal endocarditis in 
eases surviving the neonatal period; 


thought. One 


velopmental Gross" 


probably a work hypertrophy result- 


ing from interference with normal 
heart action. Glynn and Reinhold*® 


and Prior and Wyatt have consid- 
ered endocardial fibroelastosis a de- 
velopmental disturbance of unknown 
etiology and have felt that the entity 
should be elassified with congenital 
malformations of the heart. 

Wearn'® ** has deseribed the cireula- 
tion to the muscle cells of the ventri- 
These ideas as to coronary cir- 
culation have been further developed 
Dock.2° It has been postulated 
that in the presence of endocardial 
fibrosis the endocardium acts much 
like the pericardium in constrictive 
pericarditis. There is an interference 
with the emptying of the arteriolumi- 
nal vessels into the ventricle because 
of a constriction of their orifices by 
elastic tissue. As put forth by Wein- 
berg and Himmelfarb® there is a par- 
tial stasis of the blood stream produc- 
ing anoxemia, dilatation, and failure 
of the ventricle. If the child survives 
enough, certain myocardial 
changes are also observed as was de- 
The thesis is presented that 


ele. 


by 


long 


seribed. 


myocardial changes are secondary to 
the obliteration of the arterioluminal, 
arteriosinusoidal, and thebesian ves- 
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sels by the marked parietal endocar- 
dial fibrosis. 


SUMMARY 


1. Three cases of cardiac enlarge- 
ment are diseussed together with their 
clinieal and pathological findings. 

2. Similar cases in the literature 
since 1933 are briefly presented. 

3. A discussion as to the etiology of 
the condition is ineluded. 


The pathological findings were checked 
and interpreted by Dr. Maurice Lev, Pro- 
fessor of Pathology, University of Illinois 
Medical School. 
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ACUTE APPENDICITIS IN CHILDREN 


A Five-YEAR ANALYSIS oF CASES AT THE CHILDRENS HosprtaL, DENVER 


Georce B. Packarp, M.D., anp Cart H. McLautTsuin, M.D. 
DENVER, COoLo. 


HIS is an analysis of the patients 

coming to operation for appendi- 
eitis at Childrens Hospital in the five- 
year period from July, 1945, to July, 
1950. It represents a review of the 
records of 329 consecutive patients un 
der 14 years of age. The study covers 
a period during which antibiotics were 
in general use. The operations were 
performed by forty surgeons including 
the resident staff; no single incision 
was used; no single plan of drainage 
was followed; and there was no uni- 
form rule as to the use of antibiotics. 
Analysis of such a series affords an 
estimate of the standard of care in a 
representative hospital of this area, 
and furnishes the hospital staff an eval- 
uation of their efforts. It is found 
that the data obtained from this re- 
view emphasize a number of well-estab- 
lished facts and principles. 

The diagnosis of appendicitis has in 
all cases been verified by the patholo- 
gist, and the pathological diagnosis has 
been accepted as final in the question- 
able cases. We have classified the acute 
eases into three groups: simple acute 
appendicitis, perforated appendicitis 
with local peritonitis, and perforated 
appendicitis with diffuse peritonitis. 
This classification is similar to that of 
previous writers’ * ** * although less 
detailed than some. In each instance 
the classification of a case was based 
upon the surgeon’s operative deserip- 
tion, and these recorded reports did 





From the Surgical Service of the Denver 
Childrens Hospital. 


not seem to lend themselves to division 
into any more categories than the three 
used. Moreover, it would appear that 
these categories are pathologically dis- 
tinct enough for determination of the 
surgical indications in any case. In 
our classification, local peritonitis has 
included all of those eases in which the 
body defenses appeared to have fixed 
the inflammation in the region of the 
appendix and, of course, includes per- 
foration with abscess formation. Like- 
wise, the cases of appendicitis with dif- 
fuse peritonitis include all those in 
which at operation there seemed inade- 
quate local fixation of the inflammation 
or generalized spread of infection or 
inflammatory products. We agree 
with Lehman® and others” * that there 
is a marked difference between perfo- 
rated appendicitis with contaminated 
peritoneum and perforated appendici- 
tis with peritonitis. This distinction 
eannot be definitely determined at 
operation, but is surmised from the 
subsequent course of the patient. With 
the use of antibiotics the postoperative 
clinical course is so modified that the 
two states often cannot be definitely 
distinguished. Several records of pa- 
tients which appear to be examples of 
contaminated peritoneum are included 
in the group with diffuse peritonitis, 
and these cases favorably affect the 
statistics of this group. 

The study of these cases reveals no 
unusual factors in the etiology of ap- 
pendicitis. Over 60 per cent of the 
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eases of proved appendicitis occurred 
in the winter and spring, which are 
recognized as the seasons with the high- 
est rate of respiratory infections, and 
would seem to substantiate other obser- 
vations® ° incriminating these acute 
infections as an etiological factor. Ap- 
pendiceal obstruction by fecalith,® *° 
perhaps different than the phlegmon- 
ous appendicitis observed associated 
with respiratory infection, was re- 
ported by the pathologist in 13.4 per 
cent of cases of simple appendicitis, 
30.5 per cent of cases with local peri- 
tonitis, and 43.7 per cent of cases with 
diffuse peritonitis. These percentages 
do not inelude probable existence of 
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and there was an equal distribution in 
the three groups without evidence that 
they were important factors in the pro- 
gression of the disease process. 

Of these 329 patients, 194 (59.2 per 
cent) had simple acute appendicitis, 
60 (18.2 per cent) had perforated ap- 
pendicitis with local peritonitis, and 
16 (4.9 per cent) had perforated ap- 
pendicitis with diffuse peritonitis. 
Thirty-six (10.4 per cent) of the cases 
had mistaken diagnosis and were re- 
ported by the pathologist as normal 
appendices. Twenty-three (7 per cent) 
patients were subjected to operation 
during a clinically quiescent interval 
of recurrent acute appendicitis. 




















TABLE I 

=< ' RECURRENT 

SIMPLE LOCAL DIFFUSE APPENDI- 
CLASSIFICATION NORMAL | ACUTE | PERITONITIS | PERITONITIS CITIS 
Number of cases 36 194 60 16 23 
Per cent of total 10.4 59.2 18.2 4.9 7.0 

Duration of symptoms 1.2 1.2 4.5 3.7 
(days) 

Males 18 103 31 9 11 
Females 18 91 29 7 12 
Average age (yr.) 8.6 8.6 4.8 4.8 9.9 





obstruction in many specimens in the 
latter two groups in which the appen- 
dix was not removed at the time of 
drainage or in which the offending 
fecalith had been extruded into the 
gangrenous purulent process by the 
time of surgery. The pathologist re- 
ported marked lymphoid hyperplasia 
in 7.7 per cent of the specimens of 
acute appendicitis and 25 per cent of 
the appendices removed at interval 
operations. These observations are in- 
teresting in view of recent studies in- 
eriminating histoplasmosis as the un- 
derlying disease of appendices with 
lymphoid hyperplasia... Laxatives 
were administered to only ten of the 
patients at the onset of their illness, 





The duration of symptoms was 
directly related to the extent of de- 
velopment of the pathological process, 
as has been demonstrated many times 
in other series.» * **** The average 
duration of symptoms before operation 
of the cases of simple acute appendici- 
tis was 1.2 days (28.2 hours) as com- 
pared to 4.5 days and 3.7 days average 
presence of symptoms preoperatively 
of appendicitis with local peritonitis 
and appendicitis with diffuse peritoni- 
tis respectively (Table I). It would 
seem logical that the preoperative dura- 
tion would be shorter in the patients 
with diffuse peritonitis than those with 
local peritonitis, as the former became 
more strikingly ill clinically with fail- 
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ure of the body defenses to localize the 
patient 
with appendiceal abseess was sick sixty 


inflammatory process. One 
days before being brought to the hos- 
pital, and several were ill two or three 
The 


illness of any patient 


weeks before operation. short- 
history of 
diffuse 


four hours, in a 6-year-old child. 


est 
with peritonitis was twenty- 
There was no remarkable variation 
of incidence of appendicitis or its de- 
gree of progression in the two sexes, 
in Table I; 


comprised 172 males and 157 females. 


as shown the total series 
However, the age of the patient shows 
a very striking and important relation- 
ship with the degree of development 
of the pathological process before treat- 


TABLE 
SIMPLE 
CLASSIFICATION ACUTE 
Number of cases 194 
Number 4 years old or less 28 
Per cent 4 years old or less 14.4 


Note: 


Only 14.4 per cent of the pa- 
tients with simple acute appendicitis 


ment. 


were 4 years old or younger, while 
51.7 per cent of the patients with loeal 
peritonitis and 62.5 per cent of the 
patients with diffuse peritonitis were 
This 


group composed 25.5 per cent of the 


in this age group (Table II). 


whole series, a fact showing that there 
was not an inereased incidence of the 
primary disease itself in this young 
Expressed in another way, 
patients 4 years old 


age period. 


of the 69 or 


younger who had appendicitis at oper- 
ation, 41, or 60 per cent, had developed 
local or diffuse peritonitis by time of 
It was found that the dura- 
tion of symptoms in this age group 
under 4 years was 4.5 days for the 
patients with local peritonitis and 3.7 


surgery. 


Of group 4 years old or less, 41, or 60 per cent, had local or diffuse peritonitis. 
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days for those with diffuse peritonitis, 
as compared to a slightly longer aver- 
age duration of symptoms, 5.1 days 
and 4.0 days, respectively, in the group 
5 to 14 years of age. These latter 
figures might be interpreted to indi- 
eate that the pathological process pro- 
ceeds more rapidly in the very young 
whose organs have not reached their 
full growth. The lack of full develop- 
ment of the omentum may be impor- 
tant in relation to the greater incidence 
of diffuse peritonitis in the young age 
group. However, the slower recogni- 
tion of the diagnosis seems to be the 
most important factor in the markedly 
increased incidence of abscess and peri- 
tonitis in the infant and young child. 











II 
LOCAL DIFFUSE ~ TOTAL 
PERITONITIS PERITONITIS | CASES 
60 16 270 
31 10 69 
51.7 62.5 25.5 


The majority of patients over 4 
years of age presented a characteristic 
history, and 62 per cent had definite 
pain shift to the right lower quadrant. 
Most of the patients with simple acute 
appendicitis had localized tenderness. 
The total white blood count with differ- 
ential was an accurate diagnostic aid. 
In all but eighteen of the 169 cases of 
simple acute appendicitis there was an 
abnormal elevation of one or both, and 
all but one of these eighteen showed 
minimal pathologie changes at opera- 
tion and might be expected to have 
shown an elevation if the disease proc- 
ess had been allowed to progress. Two 
of the eases of local peritonitis and 
three of the cases of diffuse peritonitis 
had essentially normal blood counts, 
but all of these were found in patients 




















under 4 years of age. From this series 
one can conclude that except in the 
very young, who may not show a char- 
acteristic leucocytie response to infec- 
tion, a normal count would appear to 
be heavy evidence against the existence 
of appendicitis and would probably in- 
dicate observation for a few hours. 
During the five years of this review 
the patient with appendicitis was oper- 
ated upon within a few hours after de- 
termination of the diagnosis, and oper- 
ation was not postponed because of the 
There 
were no strong adherents of the Ochs- 


suspected stage of the disease. 


ner regimen in the treatment of ad- 
vanced peritonitis, and no patients 
were treated conservatively, or without 
operation. All of the patients with 
diffuse peritonitis, most of those with 
local peritonitis, and about half of 
those with simple appendicitis received 
intravenous fluids. Occasionally opera- 
tion was delayed a few hours to accom- 
plish preliminary hydration. 

The surgeons in this series employed 
the right rectus incision in 60 per cent 
of the eases and the McBurney inci- 
sion in the remainder. In 75 per cent 
of the cases the appendiceal stump was 
inverted, and the decision to employ 
this maneuver was usually determined 
by the surgeon’s opinion of the surgi- 
eal principles involved'* ** rather than 
by the findings of a particular case. 
Eighty-three per cent of the patients 
with local peritonitis were drained, and 
88 per cent of the patients with dif- 
fuse peritonitis had drainage. Certain 


surgeons seemed more likely to employ 
drains than others, although the opera- 
tive findings seemed to influence the 
decision of all the operators. The num- 
ber of cases is too small to provide 
definite conclusions or to determine 
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whether the closed intact peritoneum 
combats infection better than the 
drained peritoneal cavity. It is inter- 
esting, however, that all of the patients 
who developed pelvic abscesses, seven 
with local peritonitis and six with dif- 
fuse peritonitis, had drainage at the 
original operation. However, these 
cases also seemed to bé those which 
showed the greatest amount of puru- 
lent exudate at the original operation, 
and the amount of contamination or 
destroyed tissue was a determining fac- 
tor for employment of drains. Four 
of the patients with local peritonitis 
developed abscesses in the right flank 
during their convalescence; three of 
these had not been drained. Eight of 
the sixty patients with local peritonitis 
(abscess) had incision and drainage 
only at the first operative procedure; 
six returned for interval appendec- 
tomy, one of these having had a second 
abseess with drainage in the interim. 

All of the patients with diffuse peri- 
tonitis received systemic penicillin, and 
three-fourths also received sulfonamide 
or streptomycin; one-half of these also 
received intraperitoneal drug (usually 
sulfonamide). All but two of the sixty 
patients with local peritonitis were 
given systemic antibiotic or sulfonam- 
ide, and one-half of this group also re- 
ceived intraperitoneal drug. Seventy- 
two per cent of the patients with simple 
acute appendicitis had sulfonamide or 
antibiotic drug postoperatively, and 
7 per cent had sulfanilamide placed 
in the abdomen. In this latter group, 
the only one in which all the patients 
did not receive antibacterial drugs, the 
average postoperative hospitalization 
was 7.5 days for the patients who had 
the drugs and 7 days for those who 
did not have these drugs. However, 
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the patients with the more virulent- 
appearing appendices were those more 
likely to be given antibacterial therapy. 

As anticipated, the hospital duration 
varied with the degree of development 
of the disease process. The average 
hospital stay for the patient with 
simple acute appendicitis was 7.4 days. 
The patients with appendicitis with 
local peritonitis remained an average 
of 17.7 days in the hospital postopera- 
tively, and the patients with diffuse 
peritonitis remained 20.5 days. The 
patients with diffuse peritonitis were 
in the hospital three times as long as 
the patients with simple acute appen- 
dicitis, and also those followed after 
discharge had a much longer convales- 
cence. 

Also, as anticipated, the incidence of 
complications was markedly lower in 
the group with simple acute appendi- 
citis than in the groups where the dis- 
had been allowed to progress 
further before operation. Three per 
cent of the patients with simple acute 
appendicitis had abdominal complica- 
tions. There were three wound ab- 
seesses, two instances of bleeding in 
the wound and one pelvic cellulitis. 
The incidence of abdominal complica- 
tions in the sixty cases of local peri- 
tonitis was 28.3 per cent and included 
seven pelvic abscesses (two requiring 
surgical drainage), four right flank 
abscesses, two wound abscesses, three 
eases of mechanical intestinal obstruc- 
tion (two requiring operation), and 
one patient whose sigmoid was per- 
forated as the surgeon attempted to 
free the appendix from its attachment 
to the abscess. Fifty per cent of the 
sixteen patients who had generalized 
peritonitis developed abdominal com- 
There were six pelvie ab- 


ease 


plications. 
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seesses (two requiring surgical drain- 
age) and one instance of mechanical in- 
testinal obstruction requiring surgery. 
The only death in this series was in 
this group with diffuse peritonitis and 
occurred in a 3-year-old Japanese- 
American girl who had been sick for 
ten days and had apparently been ob- 
structed for four days previous to hos- 
pital admission. In the group with 
local peritonitis and in the group with 
diffuse peritonitis the anticipated para- 
lytie ileus of three to ten days’ dura- 
tion, and wound drainage of eight to 
fourteen days were not included as 
complications. The incidence of pul- 
monary complications could not be aec- 
curately determined from the clinical 
records because of the difficulty in dis- 
tinguishing the respiratory infections 
that developed postoperatively from 
the relatively large number coincident- 
ally present at the time of development 
of appendicitis. The incidence seemed 
approximately the same in all groups 
and was about 2 per cent. 

As noted earlier, thirty-six of the 
patients operated upon for acute ap- 
pendicitis, 10.4 per cent of the series, 
did not have pathology of the appen- 
dix. In slightly over half of these 
eases there was no demonstrable pa- 
thology in the peritoneal cavity. 
Mesenteric adenitis was the most fre- 
quently confused pathological process, 
of which there were ten cases. There 
was three cases with gynecological 
bleeding or inflammation, and there 
were two cases with enteritis so severe 
as to cause a markedly increased 
amount of peritoneal fluid. All but 
four of these patients had some eleva- 
tion of the white blood count or an 
elevated number of polymorphs. The 
average age incidence, duration of 
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symptoms, and postoperative hospital 
duration almost identical with 
those in the group with simple acute 
appendicitis. The only complication 
in this group was one case of broncho- 
pneumonia. 


were 


An analysis of the twenty-three pa- 
tients operated upon during a clini- 
eally quiescent period of recurrent 
acute appendicitis is interesting in 
view of academic discussion regarding 
advisability of surgery in this group. 
These patients had symptoms primar- 
ily of pain and nausea from one week 
to five years, and most of them had 
right lower quadrant tenderness at 
some time. The youngest patient was 5 
years of age and the average age was 
9.9 years. The sex distribution was 
essentially equal. The pathology in 18 
of these, almost 80 per cent, was either 
acute, subacute, or chronic appendici- 
tis by microscopic diagnosis. The aver- 
age postoperative hospital stay was 7 
days. There was one reported post- 
operative complication—partial atelec- 
tasis of the right lower lobe in an 
asthmatic. It is our impression that 
if other pathology had been conscien- 
tiously excluded preoperatively, these 
patients were usually relieved of their 
symptoms. 

There were several interesting coin- 
cidental pathological findings in these 
329 eases. One specimen showed a 
small carcinoid tumor in addition to 
acute inflammatory changes. Three 
specimens contained the intestinal 
parasite Oxyuris vermicularis, which 
did not appear an etiological factor in 
development of the acute inflammatory 
processes. One specimen, not included 
in this series, was removed because a 
common straight pin swallowed about 
eight days previously was demon- 
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strated by serial x-ray studies to have 
lodged in the appendix; the patient 
had no symptoms. There was no case 
of inflammatory Meckel’s diverticulitis 
and no reported case of primary peri- 
tonitis during the five years of this 
study, although both were frequently 
considered in the differential diagnosis. 

We believe that this analysis affords 
basis for several conclusions. A 10:4 
per cent error in diagnosis seems to in- 
dicate sound and conscientious medical 
practice. One death in a series of 329 
eases is a commendable record to be 
achieved by a large private surgical 
staff not subject to any fixed routine 
of procedure, although all favored 
direct surgical attack of appendicitis, 
and the majority favored inversion of 
the appendiceal stump routinely and 
establishment of drainage when there 
was marked contamination or destruc- 
tion of tissue. The survey substan- 
tiates the reported immeasurable value 
of the chemotherapeutic and antibiotic 
drugs in the treatment of appendicitis, 
although, because of the general use of 
the drugs in this series we can only 
make comparisons with studies re- 
ported prior to the advent of these 
antibacterial drugs,” * * in which mor- 
tality of simple acute appendicitis was 
higher than the total mortality of this 
entire series. However, the high inci- 
dence of appendicitis with local. or 
diffuse peritonitis in the very young 
child because of delay in diagnosis 
presents an exciting challenge. Re- 
gardless of the value of the new drugs, 
intravenous hydration, and other ther- 
apeutic developments, when simple ap- 
pendicitis progresses to perforation 
with peritonitis the rate of complica- 
tions is multiplied sixteen times and 
the average hospital stay is increased 
threefold. 
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This paper represents an analysis of 
the 329 children coming to operation 
for appendicitis at Denver Childrens 
Hospital in the five-year period from 
July, 1945, to July, 1950, during which 
period 18.2 per cent of the patients at 
time of operation had local peritonitis 
and 4.9 per cent had diffuse peritoni- 
tis, and in which series there was one 
death. 
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TWO ATYPICAL CASES OF CHONDRODYSPLASIA 


J. W. C. pE Groot, M.D. 
AMSTERDAM, THE NETHERLANDS 


| tomate in 1876 introduced the 
term achondroplasia to describe 
the dwarflike features of certain 
fetuses. Subsequently Porak and 
Pierre-Marie in 1891 and 1900 de- 
scribed several patients with achon- 
droplasia who lived to maturity. 
Kaufmann introduced the name chon- 
drodysplasia to describe the deficiency 
in bone formation by the enchondral 
ossification. 

The classical type of the chondro- 
dystrophie dwarf is characterized by 
a relatively large head, a prominent 
forehead and flattening of the bridge 
of the nose, almost normal length of 
the trunk, short extremities, and well- 
developed musculature. These de- 
formities are apparent at birth. 

In later years other forms of chon- 
drodystrophy have been described, 
i.e., Morquio’s disease and gargoylism. 
These three syndromes possess a com 
mon pathological basis: the cartilage 
fails to mature normally, prior to 
ossification. Only the enchondral os- 
sification is affected; the periosteal 
ossification is normal. 

Many variants of chondrodysplasia 
have been reported. According to 
Kaufmann, this is largely due to three 
types: hypoplastic, hyperplastic, and 
malacic forms. Some bones may be 
affected more than others. Cases have 
been described where only one bone 
or half the body has been affected. 

The etiology of the condition is as 
yet unknown, though heredity,’* hor- 


From the University Clinic of Paediatrics 
(Head: Prof. Dr. van Creveld), Uni- 


versity of Amsterdam. 
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monal disturbances,’ deficient intra- 
uterine blood supply,’® and intoxiea- 
tion by substances, such as sulfon- 
amides during the embryonic develop- 
ment of cartilage,’ have been blamed. 
It is, however, certain that the defect 
is a congenital one and may be en- 
countered sporadically or on a heredo- 
familial basis. 

It appears probable, as has been 
found by Bleyer,® that the maternal 
age plays a part. He concludes that 
the advancing maternal age rather 
than the advanced maternal age is a 
contributing factor. 

Two atypical eases will now be re- 
ported. 

CASE REPORTS 


Case 1—This baby was admitted 
the day after birth to the Paediatric 
Clinie of the University of Amster- 
dam. The admission diagnosis was 
osteogenesis imperfecta, on account 
of the peculiar deformities of the legs 
and arms. She was the third child in 
the family. The first was well. The 
second child was a stillborn anen- 
eephalie child. The mother, who was 
24 years of age, had had no miscar- 
riages. She suffered from epilepsy, 
but, in the two years prior to this 
pregnancy, had had no attacks and 
received no medication. The father, 
who was 26 years of age, was well and 
the family history was otherwise neg- 
ative. Pregnancy had been unevent- 
ful, and delivery was normal, and at 
term. The child cried immediately. 
sirth weight was 2,610 grams. On 
admission (Figs. 1 and 2) the child 
had a slightly mongoloid facies; the 
eyes were slanting and there was a 
slight epicanthus. There was a 
marked apathy and the child cried 
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continuously. Slight jaundice and 
eyanosis were present. The respira- 
tions were slightly labored. The head 
was rather big, the fontanel was open 
(2 x 2 em.). The base of the nose 
was depressed ; there was a slight con- 
junctivitis. The chest bulged for- 
ward and was slightly more prom- 


Fig. 





THE JOURNAL OF PEDIATRICS 


the coecygeal bone ended in a little 
tail. The arms were short and plump; 
the elbow and wrist were broadened 
and swollen. The hands were very 
long and slender as also were the 
fingers. It was very difficult to bend 
the fingers, especially the little fin- 
gers. The femora appeared to be 


1. 





Fig. 


1 (Case 1).—The deformed legs and 


"ig. 
the typical form of arachnodactyly. 
Fig. 2 (Case 1).—Posterior view 


inent on the right side. Heart and 
lungs showed no abnormalities. The 
phrenicocostal angle was sharp, 45 
degrees; the xiphoid process was 
long. The spleen was not palpable; 
the liver could be felt 2% finger- 
breadths below the costal margin. 
The spinal processes were prominent; 


showing 


9° 


arms are evident. The hands and feet show 


the spinal deformities. 


very short. The knee joint was 
greatly enlarged and knobby. The 
distal ends of the femora and the 
proximal ends of the tibiae were 
widely broadened. The ankle joints 
were also broad and the tibiae were 
short. The feet and toes were long 
and slender; the toes could not be 
















DE GROOT: CHONDRODYSPLASIA 








Fig. 3 (Case 1).—X-ray showing the chondrodystrophic changes in the bones to be very 
severe. The hands which are long and slender show the same chondrodystrophic changes. 
The ribs and the bones of the pelvis are also affected. 








Fig. 4 (Case 1).—Autopsy specimen. The knee joint and ankle joint show severe deformities, 
just as the head of the femur. 
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bent and were translucent like the 
fingers. 

Several hours after admission the 
child beeame cyanotic and dyspneic 
during a feeding. The temperature 
rose to 40° C. The respiration be- 
came irregular and, in spite of chem- 
otherapy and oxygen administration, 
the child collapsed and died. 

Post-mortem x-ray examination 
(Fig. 3) showed severe chondrodys- 
trophic changes. The femora, humeri, 
tibiae, and ulnae were short and 
plump. The epiphyses were broad 
and the distal ends of the tibiae and 
fibulae were replaced by some irregu- 
larly calcified spots. Especially strik- 
ing was the irregular cartilaginous 
proliferation at the heads of the fe- 
mora. The ischial bones were also 
severely affected. The vertebrae were 
split and the costal ends also showed 
involvement. 

At autopsy the radiological find- 
ings were confirmed: all joints of the 
legs and arms were thickened, es- 
pecially the wrist. 

Body Measurements (Length) Cm. 

Total length 47 


Truncus 21.5 
Upper arm 6 
Ulina 4.5 
Wrist to carpophalangeal joint 4 
Little finger 3.5 
Tibia 6 
Heel to tip second toe 9 
9 


Second toe 5 

processes of the 
spine were very broad. The pelvic 
entrance was very small: between 
the promontory and the symphysis 
not even a finger could be passed. 
The thymus was of normal size. The 
heart showed no abnormalities. The 
lungs showed patches of collapse and 
pneumonia. The liver was also nor- 
mal; other internal organs showed no 
abnormalities. On microscopic sec- 
tion, the liver cells contained fat vac- 
uoles. Examination of the bone 
showed that the enchondral ossifica- 
tion was practically absent; at the 
epiphyseal lines of ossification the 


The transverse 


trabeculae were very irregular and 
contained islets of cartilage far into 
The periosteal ossifica- 


the marrow. 
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tion was normal, however. Examina- 
tion of a toe showed the same changes 
of chondrodystrophy. 

The diagnosis in this case was se- 
vere chondrodystrophy affecting not 
only the long bones but also the ribs 
and pelvis, and partial arachnodac- 
tyly. The cause of death was prob- 
ably bronchopneumonia. 


CasE 2.—This 2-year, 4-month-old 
boy was seen in the Out-Patients de- 
partment of the University Clinic of 
Paediatrics of Amsterdam. The fa- 
ther was 36 and the mother 37 years 
of age and both were well. The fam- 
ily history revealed nothing signifi- 
eant. The patient was the second 
child. The first child was healthy. 
The mother had had two miscarriages, 
the cause of which was unknown. 
Pregnancy had been normal. Deliv- 
ery had been normal and at term. 
The child cried immediately at birth; 
birth weight was 3,750 grams. Dur- 
ing the first nine days of neonatal 
life the child showed a hypo- and 
hyperthermia. At birth an inspira- 
tory stridor was noted which has per- 
sisted up to the present day. The 
child suffered from repeated upper 
respiratory infections; recently he 
had an otitis media. At the age of 9 
months a kyphosis in the lumbar re- 
gion started to develop. The child 
was admitted twice for investigations 
to other hospitals, where each time 
the diagnosis of achondroplasia and 
hepatosplenomegaly was made. No 
cause for the hepatosplenomegaly was 
found. The shortness of his limbs 
was noted soon after birth. During 
his life he has shown several periods 
of hyperthermia which subsided with- 
out treatment. The milestones were 
passed normally. The child walked 
at the age of 16 months. On exam- 
ination a healthy looking child show- 
ing the familiar signs of chondrodys- 
plasia was seen. The head was large 
and showed bossing of the forehead. 
The fontanel was still open, 1 em. 
wide. The bridge of the nose was de- 
pressed and flat. The thorax showed 
a Harrison’s groove and a slight ros- 
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ary. The heart and lungs showed no 
abnormalities; the abdomen was not 
protuberant; the liver was palpable 
two fingerbreadths below the costal 
margin; the spleen could also be felt 
easily one and one-half fingerbreadths 
below the costal margin. The spine 
showed a marked kyphosis which be- 


“ame more .pronounced on sitting 
down. The kyphosis was localized to 





The 
the 


Fig. 5 (Case 2).—X-ray of the spine. 


lumbar vertebrae show 
of cases of gargoylism. 


first and second 
typical “beaking”’ 


thoracic 12 to lumbar 2. The arms 
were short, especially the forearms. 
The hands and the fingers were short 
and stubby (main en trident). The 
legs were also short. 

X-ray examination showed short 
bones of the extremities with broad- 
ening at the ends of the shafts; both 
the ulna and radius were curved. At 
the epiphyseal ends of the shafts, es- 
pecially of the ulnae, the outlines 
were irregular and a certain amount 
of cupping was seen. The same le- 
sions were found in the legs. There 
was no osteoporosis present. The 
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skull appeared to have a short base. 
The sella tureica was somewhat elon- 
gated in shape. The posterior clinoid 
process was reclining and not well 
ealeified. The ribs showed beading. 
The x-ray of the lumbar and lower 
thoracic spine showed irregularities of 
the anterior surfaces of the vertebral 
bodies of the first and second lum- 
bar vertebrae, which produced the 
kyphosis. 

Laboratory investigations revealed 
that the urine contained no abnormal- 
ities and there was no acetone pres- 
ent. Urobilin test was negative on re- 
peated oceasions. A blood count was 
normal. The leucocytes contained no 
abnormal granulations. Wassermann 
test was negative. Tuberculine tests 
were also negative. Calcium, phos- 
phorus, and phosphatase were normal. 
The serum cholesterol was 238 mg. 
per cent (in the other hospitals choles- 
terol was also found to be elevated) ; 
van den Bergh test was directly neg- 
ative, indirectly 0.6 U. Thymol tur- 
bidity was 2.2 U. Oral glucose tol- 
erance test revealed a normal curve. 
Total glycogen in the blood was 13.5 
mg. per cent. The eyes were found to 
be normal and showed no corneal 
opacities. 


DISCUSSION 

Mérch," in an extensive survey of 
chondrodystrophiec dwarfs in Den- 
mark, mentions as associated deform- 
ities: spina bifida, polydactylism, 
syndactylism, harelip, and cleft pa- 
late. Cases have also been reported 
with the following additional deform- 
ities: agnathism, micrognathism, con- 
genital dislocation of the hips, elub- 
foot, situs inversus, nonlobulated 
lungs, cystic kidneys, renal aplasia, 
and hypospadia. 

The first case which we have re- 
ported showed, apart from the typical 
chondrodystrophie changes, as were 
proved by x-ray and microscopic ex- 
amination, elongated hands and feet. 
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The syndrome of arachnodactyly 
shows, apart from the typical long 
hands and feet, long slender extrem- 
ities with gracile bones, hypotonic 
musculature, thin fat layers, and very 
lax bands. ‘‘Formes frustes’’ of 
arachnodactyly have been reported 
by Achard and Kallius (quoted by 
Glanzmann) which only showed the 
abnormalities of the hands and feet. 
As Glanzmann reports no abnormal- 
ities have ever been reported on mi- 
eroscopic examination, as only few 
eases came to autopsy. In our case 
the microscopy of the toe showed just 
the chondrodystrophie changes; this 
has been supported by the x-rays of 
the hands and feet. It appeared that 
the length of the hands and feet was 
mainly due to soft tissues and ecar- 
tilage. Caffey* has never found 
any specific changes in x-ray films of 
arachnodactyly. It is Glanzmann’s 
opinion that arachnodactyly is an 
extreme form of the leptosomatic 
habitus. On account of the elongated 
hands and feet and the absence of 
any other changes in the bone apart 
from the chondrodystrophy we think 
that this child had a form of arachno- 
dactyly confined to the hands and 
feet. The child suffered at the same 
time from chondrodysplasia. It ap- 
pears that arachnodactyly is mainly 
caused by changes in the soft tissues 
as the bones were affeced with chon- 
drodystrophy. 

Mérch analyzes the different shapes 
of the hands in chondrodystrophy : 
they are subject to wide variations, 
from normal to the more severe chon- 
drodystrophie changes, the ‘‘main en 
trident.’’ Bergstrand*® gives an ex- 
tensive survey of arachnodactyly. 


The associated deformities which he 
found are spurring of the calear bone, 
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thoracic deformities, and spider fin- 
gers. Weve" describes the condi- 
tion and mentions that in almost 30 
per cent of the cases luxation of the 
lens is present. Ormond* assumes 
that arachnodactyly is the result of 
endocrine influence affecting the 
growth of certain mesoblastice struc- 
tures. Weve also considers arachno- 
dactyly as a mesodermal abnormality. 

Ellis® and Glanzmann* have re- 
ported the presence of blue sclerae in 
their cases. Combination of osteo- 
genesis imperfecta and fragilitas os- 
sium with arachnodactyly has been 
seen, but the combination of arachno- 
dactyly and chondrodysplasia has not 
been reported before. 

It appears that both in chondrodys- 
plasia and arachnodactyly there is a 
disorder in the mesodermal struc- 
tures. First, this mainly affects the 
enchondral ossification, and, second, 
it may affect the soft tissues as well. 

The etiology of both conditions is 
as yet unknown, though heredity ap- 
pears to play a large part. The spo- 
radie eases are explained by Mégrch 
and Glanzmann as mutations. 

Mérch stresses the fact that chondro- 
dystrophic changes may be manifest 
in nearly all regions in the same in- 
dividual, but this is an extremely 
rare observation. Such atypical cases 
have been reported; recently a case 
of chondrodysplasia was seen in this 
elinie where only the bones of the 
hands were affected. Of the other 
chondrodystrophies (gargoylism, Mor- 
quio’s disease, ete.), atypical forms 
have also been reported. Layani and 
associates": reported an atypical case 
of Morquio’s disease. Van Creveld® 
described two cases of gargoylism 
which apart from the clouding of the 
cornea showed only slight chondrodys- 
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trophic changes of the skeleton. Of the 


blood chemistry findings only the 
galactose tolerance test showed an in- 
creased excretion. The mental de- 


velopment was normal. Recently Jer- 
vis'® deseribed seven cases of atypical 
These eases did not eon- 
form to the textbook picture of gar- 
goylism; one or more of the major 
symptoms of the disease were missing. 
Most of his patients were normal men- 
tally until they reached the age of 2 
to 3 years. In none of his patients 
was clouding of the cornea found. 

all showed hepatosplenomegaly. 


gargoylism. 


Not 
The 


was 


most consistent diagnostic sign 
the kyphosis which occurred 
early in life and which he found to be 
due to ‘‘beaking’’ of the lumbar ver- 
tebral bodies. The dwarfing in these 
cases varied very much, from almost 
to severe stunting of the 
growth. Laboratory findings were al- 
ways negative. Sjglin’® described re- 
cently a ‘‘forme fruste’’ of gargoyl- 
ism in which the corneal opacities and 
the mental symptoms were absent; 
dwarfism and bone changes were the 
main signs. All chemical findings 
were normal in this case. 


normal 


It appears probable that mixed 
forms of chondrodystrophy are pos- 
sible. In our second ease, the dwarf- 
ism, the normal mental development, 
the absence of eye complications, the 
micromelia, and the shape of the skull 
are typical of chondrodysplasia. 

The laboratory data, especially the 
liver function tests, have been nor- 
mal. The only abnormal finding was 
a raised serum cholesterol on re- 
peated occasions. Lindsay and col- 
laborators** have reported this in one 
of their series of cases of gargolylism. 
It has never been reported in any of 
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the other forms of chondrodystrophies 
(Mé¢reh). 

The x-ray of the spine shows a de- 
struction of the anterior surface of 
the vertebral bodies. This is, accord- 
ing to Lindsay and Jervis, a typical 
finding in gargoylism and is one of 
the first signs of the disease which 
becomes manifest. Mgreh describes 
the kyphosis which occurs in chondro- 
dysplasia, but this is usually situated 
in the thoracic region of the spine, 
and destruction of the vertebral body 
has never been noted. This vertebral 
deformity is called ‘‘beaking’’ by 
Jervis. Lindsay found this destrue- 
tive process in twelve of his fourteen 
cases of gargoylism. 

The hepatosplenomegaly in our case 
has not been explained by any of the 
biochemical findings. All tests failed 
to reveal any disorder of the carbo- 
hydrate metabolism. In gargoylism, 
it is a frequent finding, but, here 
again, all laboratory findings are nor- 
mal. Only on microscopic examina- 
tion has storage of a material which 
appears to belong to the group of 
glycoproteins’ been found and prob- 
ably accounts for the increase in size 
of the liver and spleen. 

The late closure of the anterior 
fontanel has also been observed fre- 
quently in gargoylism, but is absent 
in echondrodysplasia. 

The shape of the sella turcica is ab- 
normal. The sella is wide and the 
posterior clinoid process is reclining 
backward. This finding has been re- 


ported by Reilly and Lindsay** and 
by Jervis." Mgreh"* and Snoke*® have 
investigated the sella in their series 
of cases of chondrodysplasia and al- 
ways found it to be of normal shape. 

Apart from the findings of destruc- 
tion of the lumbar vertebral bodies, 








THE 


the raised serum cholesterol, the 


hepatosplenomegaly, the late closure 
of the anterior fontanel, and the en- 
larged sella tureica, which are only 


found in eases of gargoylism, we 


found the typical x-ray picture of 


chondrodysplasia of the bones of the 


arms and the legs as follows: The 


epiphyseal ends of the bones are ir- 


The shafts of the 
long bones are short and broad and 


regularly shaped. 


show the typical mushroom shape of 
The periosteal ossifica- 
The meta- 
phalangeal 


the epiphyses. 
tion is otherwise normal. 


carpal, metatarsal, and 
bones are also involved. 

It is evident from these findings 
that our second ease is a mixed form 
of chondrodysplasia and gargoylism, 
and does not fall into the class of 
‘*formes frustes’’ of any of the chon- 
drodystrophies. It seems probable 
that these diseases are more closely 
connected in that both show only ab- 


normal enchondral ossification. 


SUMMARY 


Two eases of atypical chondrodys- 
The first case 
is a chondrodystrophie newborn in- 


trophy are presented. 


fant who shows a partial arachnodac- 
tyly, confined to the hands and feet. 
The second ease is a 2-year-old boy 
in whom the 
vealed the typieal signs of chondro- 
Apart from these findings 


x-ray of the bones re- 


dysplasia. 
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there were several symptoms which 
are only found in eases of gargoylism. 
This ease is presented as a mixed form 
of chondrodysplasia and gargoylism. 
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GASTRIC DIVERTICULA IN INFANCY 
GuoriA L. Ocur, M.D.,* anp ALBERT J. Kouarstck, M.D.,** 
New York, N. Y. 


ASTRIC diverticula, although 
still uncommon, are being diag- 

with inereasing frequency 
among adults since the institution of 
gastroscopy and of contrast media for 
x-ray visualization as common diag- 
nostic aids.»? Despite-the fact that 
true diverticula are considered of con- 
genital origin, there have been very 
few reports of this lesion occurring in 
the pediatric age group. For this rea- 
son, and because we believe that gastric 
diverticula must be considered in the 
differential diagnosis of many intra- 
abdominal conditions, we are reporting 
two eases, one of which was associated 
with intussuseeption of the diverticu- 
lum into the stomach, resulting in 
gangrene, perforation, and peritonitis. 
These complications are remarkable be- 
cause, in an extensive review of the 
literature, Bralow and Spellberg* were 
unable to find a single case in which 
gangrene due to strangulation or clo- 
sure of the neck by edema or conges- 
tion had oceurred. Similarly, Shiflett,* 
summarizing forty-eight collected 
eases, found none with gangrene, per- 
foration, strangulation, or other simi- 
lar changes of clinical importance. 


nosed 


According to Martin,® who made an 
exhaustive study of the historical back- 
ground of gastric diverticula and cor- 
rected many prevailing misconceptions, 
Baillie’ reported the earliest authen- 


tieated ease in 1793. Most of the litera- 
ture since that time is composed of re- 

From the Departments of Pediatrics* and 
Surgery,** Metropolitan Hospital; New York 


Medical College, Flower and Fifth Avenue 
Hospitals. 


ports of additional cases with reviews 
of the preceding literature and specu- 
lations about etiology. Since the usual 
age of incidence is between 50 and 70 
years, Ferguson’ questions their con- 
genital origin, stating, ‘“‘the age at 
which most diverticula become mani- 
fest favors their classification as ac- 
quired, although it cannot be denied 
that an inherent weakness may be the 
underlying factor in such eases.’’ He 
supports Edwards* who believes that 
weakness in the stomach wall occurs in 
amuscular areas through which blood 
vessels pass. Koppenstein,® Ficarra,”® 
and others!" *? have brought attention 
to atavistie pancreatic rests found 
often in diverticula, and question 
whether these might not cause weak- 
ness of the wall. Bockus,’* however, 
disagrees with the theory that con- 
genital weakness may cause diver- 
ticula, and Alvarez has filled the fresh 
stomachs of cats and dogs with bal- 
loons, exerting high intraluminal pres- 
sures without causing diverticula. In 
view of the fact that gastric diverticula 
have been noted in embryos,® and in 
infants where high intraluminal pres- 
sure has not been a factor, we are in- 
clined to support Tonelli’s** views 
about their congenital origin. He in- 
terprets these diverticula as a persist- 
ence of the transitory pouch noted in 
the of the fundus of the 
stomach from the foregut. It is note- 
worthy that gastric diverticula 
normal findings in many mammals, 
such as the pig, various species of 
monkeys,'* and all ruminants. 


formation 


are 
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So far as we can determine, our 
first case is the only one reported of 
true diverticulum occurring in the 
neonatal period. Brody,’* in 1940, re- 
ported a newborn infant with a rup- 
tured gastrie diverticulum associated 
with duodenal atresia, but the walls of 
the diverticulum did not contain mus- 
cle fibers on microscopic examination, 
and so cannot be considered a true 
diverticulum according to the defini- 
tion of Rivers, Stevens, and Kirklin,’® 
which has prevailing acceptance. They 
state, ‘‘True (congenital) diverticula 
have been considered to have intact 
muscular and mucosal layers, whereas 
false (acquired) diverticula have been 
considered to be those diverticular 
which one or more of the 
mural layers are absent.’’ 

Reich,’ Shiflett,s and Ficarra 
classify gastrie diverticula as follows: 


forms in 


10 


1. The congenital type, which con- 
tains all layers of the gastric wall. 

2. The acquired type, in which all 
layers are usually present, but may be 
thinned out or broken. These diver- 
ticula, produced by organic disease, 
may be: 

a. Pulsion diverticula, caused by in- 
creased intragastric pressure, such as 
may be seen in high intestinal obstruec- 
tion. 

b. Traction diverticula, caused by 
adhesions associated with neighboring 
inflammatory or neoplastic disease. 

3. The false diverticula, in which 
one or more of the mural elements are 
absent. These cases are usually second- 
ary to disease, either inflammatory or 
neoplastic, which interrupts the con- 
tinuity of the gastric wall. 


The locations of these lesions in cases 
reported in the literature varies.® ** '* 
The largest percentage are on the pos- 
terior wall, near the lesser curvature, 
in the eardia of the stomach. Almost 


an equally large number occur ad- 


jacent to the pylorus. Rivers, Stevens, 
and Kirklin’** found 43 per cent of 
their eases in the former position, near 
the cardia, 43 per cent near the py- 
lorus, and 14 per cent removed from 
the pylorus, in the antral region. In 
Martin’s® series, 61 per cent occurred 
within one centimeter’s radius of the 
eardia. Of our two cases, one occurred 
in the cardia, on the greater curvature, 
and the other in the pylorus, on the 
lesser curvature. The incidence of 
these lesions is not high. Shiflett‘ 
found five cases in 768 gastrointestinal 
series, while the Mayo Clinic reports 
twenty-five cases in 91,532 gastro- 
intestinal series.** All of these figures 
refer to adults. Gastrie diverticula 
have been variously reported as oc- 
eurring in 0.02 per cent of routine 
autopsies,* 0.015 per cent of admis- 
sions,* and 2.6 per cent of gastroscopic 
examinations.* Sex incidence is not 
remarkable in this condition. 

We could find only six other cases 
of gastric diverticula in the pediatric 
age group in our review of the litera- 
ture to date: 


1. Sinelair,’® in 1929, reported a 4- 
month-old male infant who had find- 
ings suggesting intussusception : 
namely, vomiting of bright red blood 
and passage of blood by reetum. A 
mass was felt in the left upper quad- 
rant of the abdomen. At operation, a 
globular, cystic mass a little larger 
than a golf ball was found, attached 
to the stomach by a pedicle. Micro- 
scopic examination revealed that it 
had the same structure as the stomach. 
The child made an uneventful recov- 
ery. 

2. Giles,*” in 1931, reported a T-year- 
old girl who had recurrent episodes of 


pain of three years’ 


periumbilical 
At the onset of her com- 


duration. 
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plaints, a mass was felt transiently in 
the epigastrium. This was not felt 
again, despite frequent examinations 
(ineluding one hospital admission for 
appendectomy, which did not relieve 
her symptoms), until three years later. 
At this time, exploratory laparotomy 
was decided upon, and revealed a 
diverticulum connected with the lesser 
curvature of the stomach near the 
pylorus. 

3. Hess and Saphir,” in 1935, re- 
ported a gastric diverticulum as an 
incidental finding in the autopsy of a 
3-year-old girl who died of celiac dis- 
ease. So far as could be determined, 
no symptoms were referrabie to the 
diverticulum. 

4. Chaudhurt,”? in 1942, reported a 
ease in an 8-year-old girl, demon- 
strated by gastrointestinal series to be 
on the lesser curvature of the stomach 
near the fundus. This child’s epigas- 
trie pain, which was her presenting 
complaint, improved greatly on a 
bland diet, and she was discharged 
without operation. 

5. Tonelli,“* in 1948, reported two 
eases, the first occurring in the fundus 
of a 16-month-old boy. In this case, 
all layers of the stomach were present. 
The second ease, however, occurring on 
the greater curvature of the stomach 
of a 6%4-month-old girl, lacked mus- 
cular coats, similar to Brody’s ease,’ 
which was previously cited. Whether 
this should be considered a true diver- 
ticulum may be open to question. 


Thus it may be seen that the present- 
ing complaints of children with gastric 
diverticula are many and varied, rang- 
ing from signs of intestinal obstruc- 
tion, hematemesis, and passage of 


blood by bowel, to periumbilical pain, 
to no symptoms at all. This wide varia- 
tion is seen also in adults. 


Shiflett* 
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estimates that one-third of cases may 
cause symptoms which in order of fre- 
quency are dull epigastrie pain, vomit- 
ing, belching, dysphagia, abdominal 
distention, and bleeding (both melena 
and hematemesis). It is noteworthy 
that two of the pediatric cases had 
palpable masses in the epigastrium: 
none was noted in the adult cases. Be- 
cause of the diversity of symptoms, it 
is felt by most authors that diagnosis 
depends on x-ray visualization,”® gas- 
troscopy,® or exploratory laparotomy. 
Since many are asymptomatic, one 
must be careful to exclude other gas- 
trointestinal lesions before attributing 
the symptomatology to diverticula. 
After demonstrating the lesion by 
x-ray, gastroscopy, or both, one should 
undertake treatment. This may be 
either medical or surgical. The pa- 
tient should be given a trial on a bland 
diet and antispasmodics. If symptoms 
persist or progress, surgical interven- 
tion is indicated. Laparotomy and 
excision of the diverticulum with a 
layer closure is the procedure of 
choice.2 However, if the diverticulum 
is small, inversion and plication may 
be done as suggested by Ferguson.’ 


CASE REPORTS 


Case 1.—A. R. was a male infant, 
weighing 2,790 grams, delivered spon- 
taneously from the LOP position on 
Dee. 14, 1950. The infant breathed 
and cried spontaneously. Two me- 
conium stools were noted during the 
first day of life, but none were passed 
on the second day. At this time, a 
prelacteal feeding of 5 per cent glu- 
cose was regurgitated, together with 
dark green fluid. Examination forty- 
eight hours after birth revealed a well- 
developed, full-term male infant who 
was moderately dehydrated. The only 
positive finding was a tensely dis- 
tended abdomen which was described 
as ‘‘doughy’’ in consistency. No 
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Fig. 1 (Case 1) Showing gangrenous diverticulum, with intussusception into cardia of 
stomach. 
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Fig. 2 (Case 1).—Section through diverticulum, showing areas of gangrene and hemorrhage. 
Both circular and longitudinal layers of muscle are present. 

















OGUR AND KOLARSICK : 


masses were palpated. Peristalsis was 
present. The anus was patent to 3.5 
em., and no stricture was noted. X-ray 
revealed distention of both large and 
small bowel. The infant was taken off 
oral feedings and received parenteral 
fluids. The stomach was aspirated and 
20 ec. of bile-stained fluid was ob- 
tained. Low enema produced a tena- 
cious, rubbery meconium stool passed 
with considerable straining. This stool 
gave a positive Farber test for the 
presence of vernix caseosa cells. Dur- 
ing the next twenty-four hours, the 
infant passed two spontaneous stools, 
and retained oral fluids; which were 
resumed. On the evening of the third 
day, however, distention was again 
prominent. The infant appeared very 
lethargic. Because organic obstruc- 
tion was considered unlikely, Pros- 
tigmine was advised for the paralytic 
ileus. Shortly after the administration 
of 0.25 e.c. of 1:2,000 solution, the 
infant expired. At no time was the 
temperature elevated above 37° C. 
Positive findings at autopsy are as fol- 
lows: 

‘On opening the peritoneal cavity, 
a large amount of gas escaped. .. . The 
abdominal eavity is filled with puru- 
lent exudate which shows a degree of 
organization, binding the loops of 
bowel together. . . . The stomach (Fig. 
1) presents a large saccular diverticu- 
lum in its eardiae region, 2 x 3 em. in 
diameter, with the base measuring 1.5 
em. The saccular diverticulum is 
markedly gangrenous and extremely 
thin walled. At its lower end, there is 
a perforation 1 em. in diameter, from 
which gastrie contents are leaking. 
The perforation is surrounded on its 
free side by a thick coating of organ- 
ized exudate. The rim of communica- 
tion between the diverticulum and the 
eardiae end of the stomach presents a 
thick band with evidence of intus- 
susception of the diverticulum into 
the stomach. The remainder of the 
stomach is normal.’’ 


Anatomical Diagnosis.— 

1. Generalized peritonitis. 

2. Rupture of congenital diverticu- 
lum of the stomach. 
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3. Gangrene of diverticulum of 
stomach secondary to intussusception. 


Microscopic Diagnosis (Fig. 2).— 

‘The diverticulum is lined by low 
fibroelastic tissue and below this tissue 
there is some smooth muscle. The 
fibroelastie tissue is lined by tall epi- 
thelium which is markedly necrotic. 
The epithelium shows several layers of 
elongated cells of epidermoid origin, 
and may be a continuation of the em- 
bryonal layer of the esophagus. No 
cilia can be detected in any area, but 
this may have been destroyed by the 
necrosis. Both cireular and _ longi- 
tudinal layers of gastric muscularis 
are present.’’ 

Impression.—Diverticulum of stom- 
ach with marked necrosis of epithelial 
lining. 


Case 2.—O. R. is a 114-month-old 
white female infant admitted Jan. 17, 
1951, with a chief complaint of con- 
stant vomiting and no weight gain. 
Vomiting was not projectile, but oc- 
curred after each feeding. Infant had 
had one very small greenish stool each 
day for the week prior to admission. 

Past history was noncontributory. 
Infant was a normal spontaneous de- 
livery, and has two older siblings liv- 
ing and well. Birth weight was 3,690 
grams, and weight at admission was 
3,640 grams. 

Physical examination revealed an 
undernourished, irritable infant who 
was moderately dehydrated. No in- 
creased peristalsis was noted, and 
there were no other positive physical 
findings. Hemogram was normal, and 
the infant was treated with parenteral 
fluids and then put on a normal evapo- 
rated milk formula, to be observed for 
vomiting. She retained the formula 
well for three days and had normal 
stools, but then began to vomit small 
amounts after each feeding. On anti- 
spasmodies, vomiting stopped for sev- 
eral days, but then recurred. For the 
first time inereased peristalsis was 
noted, with deep waves in the epi- 
gastrium, rolling from left to right. 
No masses were palpable. A gastro- 
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intestinal series was done and showed 
the pylorus to be moderately elongated, 
but not narrowed, with 50 per cent 
retention in the stomach at four hours 
and a small amount of residue at 
eighteen hours. These findings were 
interpreted as indicating a moderate 
degree of congenital hypertrophic py- 
lorie stenosis. 

Because vomiting diminished again 
and because the family was reluctant 
to consider operative intervention, the 
infant was carried along on a medical 
regime of lactic acid milk and anti- 
spasmodies for three weeks longer. Al- 
though vomiting was infrequent and 
reportedly not in large quantities, the 
infant failed to gain weight satisfac- 
torily. With an exacerbation of vomit- 
ing at the end of the period, the par- 
ents consented to operation. 
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COMMENT 


Our first case presented the prob- 
lem of intermittent intestinal obstrue- 
tion in the neonatal period. Since 
X-ray examination revealed the pres- 
ence of dilated loops of both small and 
large intestine, and since a positive 
Farber test was obtained, the likeli- 
hood of organie obstruction due to 
congenital bands, malrotation, or 
atresia was not entertained. Differ- 


ential diagnosis included meconium 
ileus with ruptured viscus, congenital 
absence of the myenteric plexus, and 
primary 
ileus. 
the intussusception 
lum. We ean only 


peritonitis with paralytic 
We have no explanation for 
of the diverticu- 
theorize that the 





Fig. 3 (Case 

Under open drop ether anesthesia, 
the peritoneal cavity was entered 
through a supraumbiliecal right para- 
median incision. Exploration revealed 
an olive-sized mass at the pylorus, and 
1 em. proximally on the anterior gas- 
trie wall, on the lesser curvature, was 
a diverticulum measuring 1.5 x 1 em. 
(Fig 3). A Ramstedt procedure was 
done. No attempt was made to correct 
the gastric diverticulum. The infant 
made an uneventful recovery. Post- 
operative gastrointestinal series failed 
to demonstrate the prepylorie diver- 
ticulum. 


2).—Showing diverticulum on lesser curvature, proximal to pyloric stencsis. 


changing intragastric pressures due to 
vomiting or the suction applied dur- 
ing gastric aspiration were the re- 
sponsible factors. The gangrene and 
perforation were the result of the un- 
relieved intussusception. In _ retro- 
spect, we believed that the use of con- 
trast media in this case might have 
aided in making the correct diagnosis, 
since the diverticulum was large, with 
a wide neck that might have made 
visualization possible. 
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We consider our second case one of 
aequired diverticulum, of the pulsion 
type, aceording to the classification 
previously cited. The causative factor 
of this diverticulum was probably the 
prolonged increase of intragastric pres- 
sure resulting from an unrelieved py- 
| lorie obstruction of nine weeks’ dura- 
tion. At operation, no attempt was 
made to resect or invert this diverticu- 
lum since it was felt that correction 
of the underlying pathology would re- 
sult in a spontaneous regression. Thus 
far, this method appears justified, 
since the infant three months post- 
operatively is free of symptoms and 
is developing normally. 


SUMMARY 


1. Two cases of gastric diverticulum 
in infaney have been presented. 

2. The first case illustrates a true 
diverticulum with intussusception into 
the stomach causing gangrene, per- 
foration and peritonitis. This is the 
first reported case with these complica- 
tions, either in an adult or child, and 
is the only case reported in the new- 
born period. 

3. The second case is an example of 
an acquired diverticulum secondary to 
pylorie stenosis which was unrelieved 
for nine weeks. 

4. A review of the literature is 
presented. 
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BACTERIOSTATIC, GERMICIDAL, AND SANITIZING ACTION OF 
QUATERNARY AMMONIUM COMPOUNDS ON TEXTILES 


PREVENTION OF AMMONIA FORMATION From UREA By PROTEUS MIRABILIS 


M. A. Latur, B.S.,* 


M. T. Gotpsmira, Pu.D.,* J. L. Frtept, B.S.,** 


AND L. S. Stuart, M.S.** 
Wasuineton, D. C. 


INTRODUCTION 


ARIOUS quaternary ammonium 


Vie are widely distributed 
to laundries as deodorizing, germicidal, 
and sanitizing rinses. They are 
strongly, rapidly, and preferentially 
adsorbed by the fibers of fabries from 
aqueous solutions. For this reason 
they were used extensively in textile 
manufacture to improve color fastness 
of dyed fabries and to impart soft and 
smooth textures, prior to their pro- 
motion for antibacterial properties.” 
Widest use, as antibacterial agents, 
has centered in baby-service laundries. 
available through com- 
and retail outlets for 
They are 


Compounds are 
mon wholesale 
home and commercial usage. 
being represented as possessing special 
merit for treating diapers because of 
their ability to prevent the develop- 
ment of bacteria that decompose uri- 
nary urea to ammonia, alleged to be 
the cause of ‘‘ammonia dermatitis.’’ 
The most widely quoted research 
appears to be that of Benson and as- 
sociates.* These using the 
commercial product Diaparene, a 12.5 
per cent preparation of para di-iso- 
butyl-eresoxy-ethoxy-ethyl di-methyl 
benzyl ammonium chloride monohy- 
drate, found that diapers treated with 
a 1:10,000 dilution inhibited the for- 


authors, 


*Bureau of Human Nutrition and Home 
Economics, U. S. Department of Agriculture. 
**Production and Marketing Administra- 


tion, U. S. Department of Agriculture. 


mation of ammonia from the decom- 
position of urinary urea by Bacterium 
ammoniagenes, for a period of fifteen 
hours. Nagamatsu and collaborators* 
successfully used a 1:5,000 dilution of 
Diaparene to impregnate dressings, 
diapers, and towels, in treatment of in- 
continent patients who were suffering 
from ‘‘ammonia dermatitis.’’ From 
urine cultures of these patients were 
isolated one or more organisms which 
characteristically produce urease. 
Bartlett’ showed a correlation between 
the laboratory and clinical results re- 
ported by previous workers.’ * He 
states that a quaternary treatment 
provides a residual bacteriostatic ac- 
tivity that not only assures sanitary 
laundry leaving a plant, but also pre- 
vents bacterial growth during wear. 
He contends, also, that properly 
treated fabrics will show bacteriostatic 
activity whenever moistened. 

In the investigation herein reported, 
five typical commercial quaternaries 
were studied to determine their ability 
to impart to cotton fabrie a residual 
inhibitive action against the urease 
activity of Proteus mirabilis. Rapid 
urease production is a characteristic 
property of P. mirabilis. This, eom- 
bined with the fact that it commonly 
occurs in urine and feces, makes it 
especially suitable as the test organism 
in a study to determine the activity of 

















LATLIEF ET AL.: 


adsorbed chemicals in preventing the 
development of ammonia from urea in 
wet fabrics. Stuart and 
found that P. mirabilis would elabo- 


associates® 
rate sufficient urease to be detected 
within eight hours in their urease test 
medium. 

Distributors and manufacturers of 
quaternary ammonium salts claim two 
practical advantages in the prevention 
of ammonia formation in wet diapers. 
In addition to acting as an aid in pre- 
venting and in treating ‘‘ammonia 
dermatitis,’’ these salts are alleged to 
have continued effectiveness in fore- 
stalling the development of ammonia- 
eal odors of soiled diapers in laundry 
cans and hampers during storage prior 
to laundering. The latter advantage 
is pointed out as an esthetic value of 
considerable importance especially to 
diaper service laundries. 

While an inhibition of fifteen hours 
might be significant for preventing the 
formation of ammonia in diapers while 
they are being worn, residual effects 
for a much greater time would be 
necessary to secure the esthetic value 
referred to above. For this reason, in- 
cubation time intervals ranging from 
sixteen hours to seven days were in- 
cluded in this investigation. Since the 
control became positive in ten hours, 
the sixteen-hour incubation would 
seem to represent the minimum test 
period at which inhibition might be 
considered as having practical signifi- 
eance for treatment of diapers to pre- 
vent ammonia formation. Sixteen 
hours also represents a longer period 
than a diaper would ordinarily remain 
on the body, and seven days, the maxi- 
mum time that soiled diapers would be 
held hefore laundering. 
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PROCEDURE 
Five quaternary ammonium com- 
pounds were used to treat cotton 
fabric. They were: (A) para diiso- 


butyl phenoxy ethoxy ethyl dimethyl 
benzyl ammonium chloride; (B) alkyl 
(Cs-C,,) dimethyl benzyl ammonium 
chloride; (C) alkyl (C,.-C,.) naphthyl 
methyl pyridinium chloride; (D) 
dodecyl acetamido dimethyl benzyl 
ammonium chloride; and (E) cetyl 
trimethyl ammonium bromide. These 
compounds hereinafter will be re- 
ferred to as quaternary A, quaternary 
B, et cetera. 

Cotton, gauze type, diaper cloth was 
used as the carrier. Two dry, 4 by 5 
inch samples, weighed 3 Gm. To simu- 
late, on a laboratory scale, the fabric- 
water ratio typical of laundry pro- 
cedure, two samples or 3 Gm. of cloth 
were used in 100 ¢.c. of medicant. Di- 
lutions of quaternary ranging from 
1:100 to 1:100,000 were employed. 
These provided a range of quaternary 
salt to dry cloth ratios of from 1 oz. 
quaternary for 0.18 lb. of cloth to 1 oz. 
for 187 lb. of cloth. All dilutions-were 
tested at 20° and at 45° C. 


The cloth was autoclaved in Petri 
dishes for twenty minutes at 250° F., 
then dried overnight in a hot air oven 
at 105° C. Two sterile samples were 
introduced into each of six pint jars 
containing the dilutions of medicant 
and agitated in a launder-ometer at 
the testing temperature for the ap- 
propriate time. Samples for sixteen- 
and twenty-four-hour incubations were 
exposed to the medicant for ten min- 
utes, which follows the usual recom- 
mendations of the manufacturers of 
quaternary ammonium compounds. 
Samples for one-, four-, and seven-day 
incubations were exposed to the medi- 
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cant for five minutes, which is the 
most common final rinse period prac- 
ticed by laundries. All dilutions were 
tested in replicates of twelve. 

After treatment, the samples were 
removed, expressed of liquid by twist- 
ing with sterile forceps, and returned 
to the Petri dishes to be dried in the 
hot air oven. The treated, dried sam- 
then placed in test tubes 
containing 15 e.c. of urease test medi- 
inoculated with 1 ¢.c. of a 
Sus- 


ples were 


um freshly 
saline suspension of P. mirabilis. 
pensions of the test organism were 
made by adding 5 e.c. of sterile, phys- 
saline to twenty-four-hour 
slant cultures. Cells were suspended 
by rolling the tubes briskly between 
the hands. All ineubations were at 
37° C. for twenty-four hours and, to 
simulate use conditions, the balance of 
the time at room temperature (26° to 
30° C.). Readings were recorded at 
the selected intervals. Ammonia for- 
mation was indicated by color change 
of phenol red in the medium, pH 7.4 
or above being considered positive (La 
Motte color standard). 


iological 


In order to determine the time re- 
quired for the inoculum to produce 
ammonia, control tubes consisting of 
samples of fabric exposed only to dis- 
tilled water were introduced into the 
previously inoculated urease test me- 
dium. To make color comparisons, 
both inoculated and sterile tubes of the 
medium without fabrie were included. 

The medium, obtained from Balti- 


more Biological Laboratories, con- 
tained, per liter of distilled water: 
urea 20 Gm., monopotassium phos- 


phate 9.1 Gm., disodium phosphate 9.5 
Gm., yeast extract 0.1 Gm., and phenol 
red 0.01 Gm. Distribution of 15 c.c. 


aliquots into 6 by 1 ineh sterile test 


tubes followed sterilization by Berke- 
feld candle filtration. Stock cultures 
of P. mirabilis were maintained at 5° 
C. on Bacto-Tryptone, Glucose, Ex- 
tract Agar slants (composed of tryp- 
tone 5 Gm., glucose 1 Gm., beef ex- 
tract 3 Gm., agar 15 Gm., distilled 
water 1,000 ¢.c.). 


RESULTS AND DISCUSSION 


The results are shown in Tables I, 
IT, and IIT. 

In Table I are given the results of 
exposing the fabric to the chemical for 
ten minutes at 20° and 45° C. The 
maximum dilutions and ratios of 
chemical to dry fabric, which inhibited 
ammonia formation from urease test 
medium for sixteen and twenty-four 
hours, are recorded. All controls be- 
came positive in ten hours, hence, the 
sixteen- and twenty-four-hour readings 
represent a six- and fourteen-hour de- 
lay in ammonia production. 

At 20° C., the dilutions effective for 
sixteen hours were 1:5,000 with 
quaternaries C and E, and 1:10,000 
with quaternaries A, B, and D, or 1 oz. 
chemical for 9.4 and 18.7 lb. fabrie, 
respectively. At 45° C., the corre- 
sponding dilutions were 1:25,000 for 
quaternaries B and C, and 1:100,000 
for quaternaries A, D, and E. These 
two dilutions are equivalent to 1 oz. 
quaternary for 47 and 187 lb. fabric. 

For a twenty-four-hour inhibition, 
at 20° C., the dilutions for each com- 
pound were: for quaternaries A, B, 
and D, 1:2,000 or 1 oz. for 3.6 lb. 
cloth; for quaternary C, 1:3,000 or a 
chemical-fabriec ratio of 1 oz. to 5.4 lb.; 
and for quaternary E, 1:5,000. At the 
higher temperature quaternary D re- 
quired a 1:1,000 dilution, 1 oz. to 1.8 
lb.; quaternaries A, B, and E were 
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MAXIMUM DILUTION PROVIDING SUFFICIENT QUATERNARY TO BE ADSORBED BY 


FABRIC IN TEN MINUTES TO INHIBIT SUBSEQUENTLY UREA DECOMPOSITION BY P. MIRABILIS 
Z ~ 20° c. 45° Cc 





} oz. QuaT.:* 








TIME OZ QUAT.:*— 
(HOURS) QUATERNARY DILUTION LB. CLOTH DILUTION LB. CLOTH 
A 1:10,000 1:18.7 1:100,000 1:187 
B 1:10,000 1:18.7 1:25,000 1:47 
16 Cc 1:5,000 1:9.4 1:25,000 1:47 
D 1:10,000 1:18.7 1:100,000 1:187 
Y 1:5,000 1:9.4 1:100,000 1:187 
A 1:2,000 1:3.6 1:3,000 1:5.4 
B 1:2,000 1:3.6 1:3,000 1:5.4 
24 Cc 1:3,000 1:5.4 1:4,000 1:7.5 
D 1:2,000 1:3.6 1:1,000 1:1.8 
» 1:5,000 1:9.4 1:3,000 1:5.4 
Control—NH; formation in ten hours. 
*The chemical-dry fabric ratios are mathematical calculations of the actual dilutions 


used. 


TABLE II. 


MAXIMUM DILUTION PROVIDING SUFFICIENT QUATERNARY TO BE ADSORBED BY 


FABRIC IN FIVE MINUTES TO INHIBIT SUBSEQUENTLY UREA DECOMPOSITION BY P. MIRABILIS 














20° c. 45° c. 
TIME OZ. QUAT.:* | OZ. QUAT.:* 
QUATERNARY (DAYS) DILUTION LB. CLOTH DILUTION LB. CLOTH 

A 1 1:1,000 1:1.8 1:1,000 1:1.8 

4 1:1,000 1:18 1:1,000 1:1.8 

7 1:1,000 1:1.8 1:1,000 1:1.8 
B 1 1:1,000 1:1.8 1:1,000 1:1.8 

+ 1:1,000 1:1.8 1:1,000 1:1.8 

7 1:1,000 1:18 1:1,000 1:1.8 
Cc 1 1:500 1:0.94 1:3,000 1:5.4 

t 1:500 1:0.94 1:500 1:0.94 

7 1:500 1:0.94 1:500 1:0.94 
D 1 1:1,000 1:1.8 1:1,000 1:18 

4 1:500 1:0.94 1:1,000 1:18 

7 1:500 1:0.94 1:1,000 1:1.8 
E l 1:2,000 1:3.6 1:3,000 1:5.4 

4 1:500 1:0.94 1:2,000 1:3.6 

7 1:500 1:0.94 1:1,000 1:1.8 

Control—NHs; formation in ten hours. 
*The chemical-dry fabric ratios are mathematical calculations of the actual dilutions 


used. 























TaBLe IIT, MAxiMum DILUTION PROVIDING SUFFICIENT QUATERNARY TO BE ADSORBED BY 
FABRIC IN FIVE AND TEN MINUTES TO INHIBIT SUBSEQUENTLY UREA DECOMPOSITION 
BY P. MIRABILIS FOR TWENTY-FOUR Hours 
EXPOSURE 20° Cc. ORY 45° c. 
TIME OZ. QUAT.:* | | OZ. QUAT.:* 
QUATERNARY MIN. ) DILUTION LB. CLOTH DILUTION | LB. CLOTH 
_ 5 1:1,000 1:1.8 1:1,000 1:1.8 
10 1:2,000 1:3.6 1:3,000 1:5.4 
B 5 1:1,000 1:1.8 1:1,000 1:1.8 
10 1:2,000 1:3.6 1:3,000 1:5.4 
C 5 1:500 1:0.94 1:3,000 1:5.4 
10 1:3,000 1:5.4 1:4,000 1:7.5 
D 5 1:1,000 1:18 1:1,000 1:1.8 
10 1:2,000 1:3.6 1:1,000 1:1.8 
E 5 1:2,000 1:3.6 1:3,000 1:5.4 
10 1:5,000 1:9.4 1:3,000 1:5.4 
Control—NH; formation in ten hours. 
*The chemical-dry fabric ratios are mathematical calculations of the actual dilutions 


used. 
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effective at 1:3,000 dilution : and the 


maximum dilution of quaternary C 
was 1:4,000 or I 


lb. eloth. 


oz. chemieal for 7.5 


from these results that 


20° 


It is evident 
an inerease in from 


to 45 C 


temperature 
had a pronounced effeet on 
the dilutions necessary to secure a Six- 
teen-hour inhibition. The increase in 
effectiveness ranges from 2.5-fold. with 
quaternary B to twentyfold with qua- 
ternary E. Quaternary C 
fivefold increase and quaternaries A 
In contrast 


showed a 


and D a tenfold inerease. 
to the dilutions effective 
hours, the dilutions required to show 


for sixteen 


twenty-four-hour inhibition were much 
lower and elevation of temperature 
had little effect. Contrary to expecta- 
tions quaternaries D and E appeared 
more effective at the lower tempera- 
ture. 

It is evident that there is in most 
instanees some increased adsorption of 
quaternary induced by the higher tem- 
Elevation of temperature 
the effectiveness about 


perature. 
inereases ten- 
fold when a six-hour lag is obtained 
in urease production by the organism. 
In contrast, the effectiveness due to 
elevation of temperature is only 1.5- 
fold when a delay of fourteen hours is 
brought about. It is apparent more- 
over that the increased adsorption is 
not of great magnitude since the 
amount is insufficient to prolong the 
delay in ammonia formation beyond 
the twenty-four hours. 

From the data it would appear that 
a small amount of the quaternary in- 
inhibition of 


duces a temporary 


growth of the organism but concen- 
trated preparations are required to de- 


lay the growth for as long as twenty- 


four hours. 
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Table II presents the data obtained 
when the fabric was exposed to the 
chemical for five minutes at 20° and 
45° C. 
ratios of chemical to dry fabrie which 
from 


The maximum dilutions and 


inhibited ammonia formation 
urease test medium for one, four, and 
seven days are given. 

With quaternaries A and B, a 
1:1,000 dilution prevented ammonia 
formation for the three time intervals 
and at both temperatures. With 
quaternary C, a 1:500 dilution, or 1 
oz. chemical for 0.94 lb. fabric, was 
required for the three intervals at 20° 
C. and for four- and seven-day periods 
at 45° C., whereas for one day delay, 
only a 1:3,000 dilution was necessary 
when applied at 45° C. A dilution 
of 1:1,000 of quaternary D was in- 
hibitive for one day when the fabric 
was treated at 20° C., and for the 
three time intervals at the higher tem- 
perature, whereas a 1:500 dilution was 
required for the four- and seven-day 
The greatest vari- 
the action of 


periods at 20° C. 
observed in 
quaternary E, in that the maximum 
dilutions at 20° C. were 1:2,000 for 
one day and 1:500 for four and seven 
days, and at 45° C. were 1:3,000 for 
one day, 1:2,000 for four days, and 
1:1,000 for seven days. 


ance Was 


A comparison of these results shows 
that concentrated rinse solutions of 
high ratios of quaternary to cloth are 
necessary to maintain bacteriostatic 
properties for prolonged periods of 
time. Thus it is obvious that more 
drastic treatments are necessary for 
keeping wet diapers in storage free of 
ammonia than to prevent ammonia 
formation for sixteen hours or when 
they are being worn. 
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In some cases, the effective dilutions 
were higher when the fabric was ex- 
posed to the chemical at 45° C. than 
at 20° C. While there was no effect 
due to increase in temperature with 
quaternaries A and B, the higher tem- 
perature enhanced by sixfold the effec- 
tiveness of quaternary C for one-day 
inhibition of ammonia production and 
doubled the efficiency of quaternary 
D at four- and seven-day periods. 
With quaternary E, the order of in- 
crease in effectiveness due to the 
higher temperature was 1.5-fold for 
one day, fourfold for four days, and 
twofold for seven days. This order of 
effect due to inerease in temperature 
following five-minute exposure of fab- 
ric to chemical is in line with that 
noted in Table I in which the contact 
time was ten minutes. 

Table III shows the dilutions which 
prevented urease production for 
twenty-four hours, as well as the ef- 
fect of differences in exposure time 
and temperature. 

An application of quaternaries A 
and B to the fabric for five minutes 
at either temperature was effective at 
1:1,000. When the fabric was exposed 
for ten minutes at 20° C., a 1:2,000 
dilution provided sufficient amounts of 
these compounds, whereas at 45° C. 
1 :3,000 accomplished this effect. With 
quaternary C, 1:500 was the highest 
effective dilution when applied for 
five minutes at 20° C.; 1:3,000 was 
necessary when the contact was for 
either ten minutes at 20° C. or five 
minutes at 45° C.; and 1:4,000 when 
applied for ten minutes at 45° C. A 
five-minute exposure of quaternary D 
at either temperature showed a maxi- 
mum effectiveness at a dilution of 
1:1,000. The longer adsorption period 
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apparently augmented the amount ad- 
sorbed at 20° C., 1:2,000 providing 
sufficient quaternary, whereas at 45° 
C. 1:1,000 was required for both time 
intervals. At 20° C., a 1:2,000 di- 
lution of quaternary E was inhibitive 
when applied for five minutes and a 
1:5,000 dilution was the maximum 
when applied for ten minutes. In 
contrast, at 45° C. and both exposure 
periods 1:3,000 was effective. 

Thus, it is evident that an increase 
of five minutes in the time that the 
fabrie was treated with the chemical 
has a definite effect upon the maxi- 
mum dilution necessary for inhibition 
of ammonia production. Except with 
quaternaries D and E at 45° C., the 
compounds were effective at a higher 
maximum dilution when applied to the 
fabric for ten minutes rather than five 
minutes. Quaternaries A and B 
showed an increase of higher order at 
45° C. than at 20° C.; the reverse 
was true with quaternaries C, D, and 
E. 

The results of these studies of qua- 
ternary ammonium compounds are of 
special interest in relation to the most 
commonly recommended directions for 
use which specify a 1:16,000 dilution 
or a quaternary ammonium salt-dry 
fabric ratio of 1 oz. to 30 Ib. When 
used at 45° C. for ten minutes all 
five of the quaternary ammonium salts 
were found to be capable, at dilutions 
considerably higher than this recom- 
mendation, of preventing ammonia 
production by P. mirabilis for sixteen 
hours, six hours over the control. 
With a ten-minute application at 20° 
C., dilutions lower than 1:16,000 were 
needed to secure this effect. Further- 
more, lower dilutions of all quater- 
naries were necessary to inhibit am- 
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monia formation for twenty-four 
hours when applied at 20° and 45° C. 
for ten minutes, and for one, four, and 
seven days when applied at either tem- 
perature for five minutes. 

The comparative behavior of quater- 
naries A and B is especially interest- 
ing since these are the two products 
of this kind most widely recommended 
for treating diapers. Quaternary A is 
shown to have a greater effectiveness 
in preventing ammonia production by 
Fs hours when 
applied at 45° C. for ten minutes. 
When used at 20° C. quaternaries A 
and B have an equivalent effect for 


mirabilis for sixteen 


the sixteen-hour interval and for the 
one-, four-, and seven-day intervals 


irrespective of temperature or dura- 


tion of application. 

The wide differences in the quanti- 
ties of the five quaternaries found es- 
inhibition am- 
monia the 
periods, in fabries treated by the dif- 
makes it clear that 
one chemical 


sential to induce of 


production, for stated 
ferent procedures, 
resulfs secured with 
this group cannot be accepted as a 
safe for evaluating other 
chemicals in the group. Moreover, it 
seems possible that the variations se- 


of 


criterion 


cured among the different chemicals 
and among the same chemicals when 
applied by different procedures may 
explain in part the failure of some of 
the quaternaries to show bacteriostatic 
activities in the investigations con- 
ducted by Mack’ and the differences 
noted between the behavior of these 
products in the laboratory and in the 
laundry. 

These results suggest that to secure 
sufficient adsorption of quaternary 
ammonium salts by fabrics, time and 
temperature must be controlled and, 
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furthermore, that a relatively long 
time is required irrespective of the 
temperature. 


SUMMARY 


A method has been described for 
determining the ability of quaternary 
ammonium compounds to impart a re- 
sidual bacteriostatic action to cotton 
fabric. Five ty pical quaternaries 
were studied, two of which have been 
recommended as deterrents for the 
skin condition ‘‘ammonia dermatitis.’”’ 
The inhibition of ammonia formation 
from the decomposition of urea by 
P. mirabilis was used as an indication 
of the residual bacteriostatic action. 
Whereas the control became positive 
in ten hours, all five of the quaternary 
ammonium salts tested were found to 
be capable of inhibiting ammonia pro- 
duction for sixteen hours, one, four, 
and days. Wide differences 
were found among the five quaterna- 
The 
commonly recommended use dilution 


seven 
ries in the quantities needed. 


of 1 oz. quaternary to 30 lb. of dry 
fabrie was effective only for sixteen 
hours and when applied at 45° C. for 
ten minutes. 

In order to provide sufficient qua- 
ternary for adsorption by cotton fab- 
ric, thus securing a practical benefit 
from these chemicals as treatments for 
cloth to prevent ammonia formation 
from urea, the results emphasize the 
necessity for accurately controlling the 
concentration of specific quaternary 
ammonium salt, the temperature of 
application, and the exposure time. 

Prevention of urease production in 
the tubes of urease test medium con- 
taining the treated test fabrics in these 
studies was associated with inhibition 
of growth of the organism. Thus, it 
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cannot be said that the 
ammonium salts studied demonstrated 
any particular inactivating effect for 
bacterial urease. 


quaternary 


The well-recognized erratic behavior 
of quaternary disinfectants is compli- 
cated in these studies by the use of 
cotton fabrie as the carrier, which in 
itself introduces chemical and physical 
that effects 
widely different from other carriers. 


conditions may exert 
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HEMANGIOMA OF THE LARYNX IN AN INFANT 


Haro tp W. Darceon, M.D., anp JoHN F. Daty, M.D. 
New York, N. Y. 


HERE are very few eases of 

laryngeal hemangioma in infancy 
to be found in medical literature. 
The occurrence of such an event there- 
fore recommends its reporting. 


CASE REPORT 


W. R., a 3-month-old male infant, 
was admitted to St. Luke’s Hospital 
Oct. 31, 1951, with a history of pro- 
gressive respiratory distress following 
a prophylactic inoculation of diph- 
theria, pertussis, and tetanus ten days 
previously. 

Examination showed a very well- 
developed and well-nourished happy 
baby. The positive physical findings 
were limited to marked inspiratory 
sternal retraction, a capillary heman- 
gioma 1 em. in diameter on the right 
anterior thoracic wall (Fig. 1), and 
very coarse inspiratory and expiratory 
ronchi heard throughout both lungs. 
A direct laryngoscopy November 1 
did not reveal any abnormality. 
Roentgenographie studies and labora- 
tory examinations were noncontribu- 
tory apart from the growth of a he- 
molytie Staphylococcus aureus from 
the throat culture. Although the 
physical signs in the lungs and the 
evident cutaneous hemangioma 
strongly suggested upper airway ob- 
struction by neoplasm or anomaly, in 
the absence of confirmatory informa- 
tion he was given supportive treat- 
ment, penicillin, and later Chloromy- 
eetin. His condition became worse 
however. On November 15 another 
roentgenogram revealed a definite con- 
striction in the air-filled trachea op- 
posite the sixth cervical vertebra at 
which point the lumen was narrowed 
over 50 per cent (Fig. 2). On Novem- 
ber 17, a direct laryngoscopy and 
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bronchoscopy were done without anes- 
thesia. The supraglottie structures 
appeared normal. The cords moved 
freely. The subglottic airway was en- 
eroached upon by a smooth swelling 
involving the left lateral and posterior 
wall. A 3.5 mm. bronchoscope was in- 
serted between the cords. The swell- 
ing was covered by normal mucosa 
and was easily compressed. The 
bronchoseope was advanced 2 em. into 
the trachea. There was an immediate 
improvement in respirations. The ob- 
structive dyspnea disappeared. The 
rest of the tracheobronchial tree was 
normal. It was decided that a trache- 
otomy was indicated to relieve the ob- 
struction. This was performed while 
the bronchoscope was in place. The 
infant was completely relieved of the 
dyspnea. He was placed in an oxygen 
tent with a humidifier providing mois- 
ture. Twenty-four hours later, he be- 
gan to have respiratory difficulties, 
which were relieved by removal of a 
crust from the trachea. The subse- 
quent course of the patient was char- 
acterized by recurring attacks of ob- 
struction due to crust formation in 
the tracheobronchial tree, which re- 
quired repeated bronchoscopic re- 
moval. Various measures proved un- 
successful in controlling crusting. 
These included: (1) steam, (2) cold 
vapor, (3) aerosolized wetting agent, 
triton, (4) aerosolized enzymes, Strep- 
to-dornse and Strepto-kinase. His 
condition gradually deteriorated and 
he died Nov. 26, 1950. 

The important necropsy findings, 
made by Dr. B. Earle Clarke, were as 
follows: 

‘*There is a tracheotomy opening in 
the neck. There is some edema of the 
thighs and scrotum. Both lungs weigh 
130 grams. That portion of the 
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Fig. 1. 





Substernal retraction and hemangioma (encircled) of anterior thoracic wall. 








Fig. 2.—Lateral roentgenogram: cervical region showing constriction of larynx. 
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tracheal lining above the tracheal 
opening (2 em. from voeal cords) is 
smooth. Below the opening down- 
ward to the bifureation (3 em.) it is 
roughened, reddened, and covered by 
exudate. The circumference of the 
lower margin of larynx is 1.5 em. 
This widens to 2 em. at the level of 
the tracheal opening and continues (2 
em.) at a point just above the bifur- 
eation. The lower tract and larger 
bronehi are filled with foamy thick 
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tion of the lung that are dry, granular, 
and firmer. On _ pressure, puriform 
droplets are expressed from the 
smaller bronchi. After fixation, the 
larynx and trachea were cut in cross 
section at several levels. At about the 
mid-larynx there is a marked thicken- 
ing of tissue inside the cartilage at 
left posterior aspect. This reaches a 
maximum thickness of 4 mm. When 
the eut edges are brought together so 
as to restore the lumen in cross section 





Fig. 3 
Fig. 3.—Cross section of larynx 
Fig. 4.—High-power section of tumor 


mucopurulent material. The lungs 
are pale and voluminous. There are 
scattered areas that are depressed, 
purplish red in color, somewhat firmer 
than the adjacent pale lung tissue and 
without ecrepitation. The largest of 
these are in the upper lobes, about one- 
half of each upper lobe being in- 
volved. The contents of the main up- 
per lobe bronchi equals that in other 
large bronchi. On. section there are 
a few small areas seen in the pale por- 


Fig. 4. 


(X15) showing encroachment of lumen by hemangioma. 
(150) 


showing capillary structure of neoplasm. 
it measures at this level 3 mm. in 
diameter as compared with 5 mm. just 
below this thickening. The greatest 
longitudinal measurement of the en- 
largement is about 7 mm. 

‘*Microscopie sections showed a sub- 
mucosal neoplasm composed of endo- 
thelial spaces containing blood; some 
are large but most are of capillary 
size (Figs. 3 and 4). The tumor ex- 
tends into the perichondrium. Acute 
necrotizing tracheitis, bronchitis, and 
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pneumonitis, and large fat vacuoles in 
most liver cells are also noted. 

“‘Organism from trachea and right 
bronehus, hemolytic Staph. aureus 
coagulose positive; resistant (by dish) 
to aureomycin, terramycin, streptomy- 
cin, dihydrostreptomycin, penicillin, 
Chloromycetin.’’ 


COMMENT 


The number of previously reported 
eases of hemangioma of the larynx in 
infaney as reviewed by Seuhs and 
Herbut,' and Kasabach and Donlan? 
total only ten. The paucity of litera- 
ture concerning hemangiomas of the 
larynx or other viscera in children is 
probably not an accurate index of 
their true frequency. Physicians who 
treat children know that a substantial 
percentage of all cutaneous heman- 
giomas of infancy regress spontane- 
ously by the third year of life. There 
is no way of estimating what percent- 
age of visceral hemangiomas follow 
such a course because the incidence of 
visceral hemangiomas is not known. 
Unless extreme diligence is exercised 
during necropsy, visceral hemangiomas 
may be overlooked, for, as this case 
demonstrates, initial gross autopsy 
findings, before fixation, may not show 
the presence of a tumor. 
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It is interesting to note that symp- 
toms did not appear until the infant 
was 6 weeks old. The association with 
the inoculation may be coincidental. 
Hemangiomas have been observed to 
enlarge during the first weeks of life. 

The cause of death was an acute 
laryngotracheobronchitis due to a re- 
sistant organism, hemolytic Staph. 
aureus. 

No definitive treatment for the he- 
mangioma was contemplated until the 
larynx had fully developed. Radia- 
tion therapy of sufficient dosage to 
effect a capillary hemangioma would 
damage the growth centers of the 
laryngeal cartilages. 

The necessity of considering an un- 
recognized neoplasm as the cause of 
unusual symptoms,* particularly when 
accompanied by overt evidence of neo- 
plasm elsewhere, has been emphasized 
previously. 
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OIL OF CHENOPODIUM POISONING 


Cuarues H. Brant, M.D.,* Sypit D. Harre, M.D., AND ALFRED R. Stumps, M.D. 


CHARLOTTE, N. 


EPORTS of death due to oil of 

chenopodium are infrequent in 
American literature. The majority of 
deaths recorded are due to an over- 
dose of the drug, or of the therapeutic 
dose being repeated at short intervals. 
We recently had the opportunity to 
observe a ease of oil of chenopodium 
poisoning at this hospital. 


CASE REPORT 


A 3-year-old white girl was admitted 
to Charlotte Memorial Hospital on 
Jan. 22, 1951, with the chief complaint 
of a fainting spell which occurred 
approximately two hours prior to 
admission. 

Her family history was noncon- 
tributory. She had been treated on 
two previous occasions with gentian 
violet for pinworms. 

The patient received the oil of 
chenopodium from her doctor because 
of pinworms. She was given one- 
fourth teaspoonful of oil of chenopodi- 
um daily for the four days prior 
to her admission. She received no 
laxative or other medication. After 
lunch of the fourth day of treatment 
she vomited and then fainted. She 
was immediately brought to the 
emergency room of this hospital. 

Physical examination revealed a 
poorly nourished white girl, who could 
be aroused only with difficulty. Her 
weight was 29 pounds, temperature 
98.6° F., pulse 90, and respirations 22. 
Her skin showed some evidence of de- 
hydration. The remainder of the 
physical examination was noncontribu- 
tory. 

The laboratory examination on ad- 
mission showed a red blood cell count 
of 4.1 million, hemoglobin 10 Gm., 
white blood cell count of 18,450 with 
78 per cent polymorphonuclear leuco- 
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cytes, 20 per cent lymphocytes, and 
2 per cent eosinophiles. A voided 
urine specimen was within normal 
limits. 

On admission to the ward she was 
given 15 ¢.c. of milk of magnesia and 
5 e«.e. of aromatic cascara orally, 0.25 
Gm. of eaffeine and sodium benzoate 
intramuscularly, and offered liquids. 
Because of refusal to take liquids she 
was given 250 e.c. of 5 per cent glucose 
in distilled water by subcutaneous in- 
fusion over a two-hour period. One 
hour after the infusion was started 
the patient became more alert and 
asked for her mother. She slept 
throughout the night. 

On the second hospital day she took 
liquids with encouragement. She re- 
ceived 250 e.c. of Hartmann’s solution 
by subeutaneous infusion over a one- 
hour period. Because of her refusal 
to take liquids or solids a gastric 
gavage was done. The patient was 
given eggnog but vomited the entire 
amount after one and one-half hours’ 
retention. That evening twitching 
movements of her left arm and leg 
were noted. She was given 30 mg. 
sodium phenobarbital intramuscularly 
for the twitchings. The twitchings 
stopped but her respirations slowed 
to about eight per minute. The pa- 
tient then received 0.25 Gm. caffeine 
sodium benzoate intramuscularly and 
her respirations returned to within the 
normal range. She received another 
250 ec. of Hartmann’s solution by 
subeutaneous infusion over a one and 
one-half-hour period. After these 
fluids she appeared much more alert 
and seemed to be improved. 

Early in the morning of the third 
hospital day she began to have twitch- 
ings of her right arm and leg. Oral 
suction was necessary because of ex- 
cessive salivation. She became very 
cyanotic and 0.25 Gm. eaffeine sodium 
benzoate was given intramuscularly. 
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Oxygen was started. Her twitchings 
became more violent but after about 
forty-five minutes these ceased. Her 
temperature went to 103° F., the first 
time it had been elevated. Approxi- 
mately two hours later, twitchings of 
both the right and left sides of her 
body were noted and she again became 
very cyanotic. Her respirations 
ceased and she was given 0.25 Gm. 
caffeine sodium benzoate intramuscu- 
larly. Her respirations restarted 
shortly thereafter. She vomited a 
large amount of dark brown material. 
Her temperature rose to 104.8° F., and 
she was given 0.3 Gm. of aspirin bv 
rectum. The aspirin was expelled in 
a large brown stool. A lumbar punc- 
ture was done with the finding of clear 
colorless fluid under normal pressure. 
The carbon-dioxide combining power 
was 20 volumes per cent, nonprotein 
nitrogen 34 mg. per cent, plasma 
chlorides 640 mg. per cent, and thymol 
turbidity 2 units. Four hundred 
eubie centimeters of molar sodium lac- 
tate with 5 per cent glucose were given 
intravenously over a five-hour period. 
Her temperature after the fluids rose 
to 106.4° F. and respirations became 
very rapid. Shortly after the above 
fluids had run into the patient another 
intravenous infusion of 5 per cent 
glucose in distilled water was started 
but was discontinued because of in- 
ability to keep the needle in the child’s 
vein. Her resvirations ceased and she 
was given 0.25 Gm. caffeine sodium 
benzoate intramuscularly. Resuscita- 
tion was used intermittently for the 
next forty-five minutes. During this 
period she did not breathe but her 
heart sounds were good. Her heart 
sounds gradually became weaker and 
she was given 2 ¢.c. of Coramine intra- 
venously without effect. The patient 
expired: in the evening of the third 
hospital day. 


The autopsy was performed ten 
hours after death. Pertinent findings 
include: Heart: Grossly the heart 


was within normal limits. Histologi- 
eal examination revealed solitary, mi- 
nute interstitial collection of round 
cells, chiefly lymphocytes. Lungs: 
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Grossly within the parenchyma were 
several areas of hemorrhage, measur- 
ing 0.5 em. in greatest diameter. His- 
tological examination disclosed rather 
large areas of bronchopneumonia, 
characterized by the presence of 
numerous polymorphonuclear leuco- 
cytes within the alveoli and bronchi. 
In one section there was seen a small 
amount of recent intra-alveolar hemor- 
rhage. Intestines: Grossly the small 
and large bowel were normal except 
in the region of the ceeum where the 
mucosa was found to be slightly 
roughened and hyperemic. Histologi- 
eal examination was essentially nor- 
mal. Brain: Grossly it was noted 
that the brain appeared somewhat en- 
larged and softer than usually seen. 
Histological examination revealed a 
foeus of proliferating glial cells with- 
in the basal ganglia in addition to oc- 
easional iron pigmented macrophages, 
surrounding several of the blood ves- 
sels. Some vessels are seen with small 
perivascular accumulations of round 
cells, chiefly lymphocytes. In addition 
there are focal areas of subarachnoid 
hemorrhage, the hemorrhage being 
without reaction or organization. 

The anatomical impression was (1) 
toxicity due to oil of chenopodium and 
(2) foeal hemorrhage in lungs. 


COMMENT 


Oil of chenopodium, or oil of worm- 
seed, is an _ effective anthelmintic 
against hookworm, roundworm, intes- 
tinal amoebae, pinworm, and whip- 
worm. The activity is due chiefly to 
asearidol, which is present in 45 to 70 
per cent concentrations. In _ thera- 
peutie doses the drug produces, in ap- 
proximately one-third of the patients, 
such symptoms as dizziness, nausea, 
vomiting, tingling in the hands, tem- 


porary deafness, albuminuria, and 
hematuria. Care should be used when 
administering it to debilitated pa- 


tients. The drug is absorbed from the 
stomach and the small intestine. It is 
eliminated by the lungs and possibly 
by the kidneys over a long period of 
time. Its mode of action is to paralyze 
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the worm so that purgation is neces- 
sary after the treatment.? 

Roth® reported three eases in 1918 
with insignificant autopsy findings. 
Wolf* in 1935 reported one ease with 
findings at autopsy of fatty degenera- 
tion of the liver and kidneys, brain 
edema, bronchopneumonia, and sickle- 
cell anemia. Guyton® reports one case 
with autopsy findings of degeneration 
of the liver, acute nephritis, acute en- 
teritis, and acute bronchitis. In Guy- 
ton’s case the odor of oil of chenopo- 
dium was noted at the autopsy table. 

In the ease presented the doctor who 
prescribed the medication told the 
mother to give the child a single dose, 
but the mother misunderstood and 
gave a dose each day. 


SUMMARY 


A ease of poisoning due to oil of 
chenopodium has been presented and 
the literature briefly reviewed. 


Mild 
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toxicity to the use of oil of chenopo- 
dium is common in therapeutic doses, 
death usually resulting from an over- 
dose of the drug. An important point 
brought out by this case is the neces- 
sity of giving accurate directions 
which are understood by the patient 
or parents. 


REFERENCES 


1. Sollmann, T.: A Manual of Pharmacology, 
ed. 7, Philadelphia, 1948, W. B. Saunders 
Co., pp. 188-189. 

2. Davison, F. R.: Synopsis of Materia 
Medica, Toxicology, and Pharmacology, ed. 
2, St. Louis, 1942, The C. V. Mosby Co., 
pp. 183-184. 

. Roth, D. A.: Some Dangers of Cheno- 
podium Treatment, South. M. J. 11: 
1918. 

4. Wolf, I. J.: Fatal Poisoning’ With Oil of 
Chenopodium in a Negro Child With 
Sickle Cell Anemia, Arch. Pediat. 52: 126, 
1935. 

5. Guyton, W. L.: Poisoning Due to Oil of 
Chenopodium, J. A. M. A. 132: 330, 1946. 


2 


799 
foo, 























URTICARIA PIGMENTOSA 


REPORT OF A CASE OF THE BULLOUS VARIETY IN A NEWBORN INFANT 


Artruur Lipscuutz, M.D.,* aNp BERTRAM SHAFFER, M.D** 
PHILADELPHIA, Pa. 


RTICARIA pigmentosa in the 

newborn infant is an unusual 
disorder. Even though in a busy chil- 
dren’s hospital one may see several 
eases of this disease annually, the 
pediatric literature contains no re- 
port of this entity since 1929. We 
felt justified in reporting our ease of 
urticaria pigmentosa, first, because 
the disease was actively present at 
the time of birth, second, because it 
yas manifested as an acute bullous 
eruption, and finally, to point out the 
features of this rare disease to pedi- 
atricians. 

CASE REPORT 


A. M. S., a white male infant, was 
born at term on Dee. 31, 1950, of a 
33-year-old mother. The baby was 
the third sibling. A sister aged 7 
years and a brother aged 4 years are 
living and well. The mother’s preg- 
nancy was uneventful except for con- 
siderable emotional upset, evidenced 
particularly by sleeplessness and ery- 
ing periods, during the first and see- 
ond trimesters. Labor lasted approx- 
imately six hours with no complica- 
tions. 

Immediately after birth a gener- 
alized skin eruption was noted cover- 
ing the entire body but exempting the 
hands and feet. These lesions were 
deseribed by the attending physician 
as oval-shaped, smooth, brawny red, 
and maculopapular in character rang- 
ing in diameter from three-eighths to 
one inch. A few were surmounted by 
bullae containing serous material. 
The infant’s birth weight was 3,820 
grams. His respirations and color 
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were normal, and except for his skin 
disorder, he presented no remarkable 
findings. The blood count showed 15 
Gm. hemoglobin, 4,330,000 red blood 
cells, 12,543 white blood cells, with a 
normal differential count. A bacterio- 
logie culture obtained from a bullous 
lesion revealed Aerobacter aerogenes. 

Because of the suspicion of intra- 
uterine infection the baby was treated 
with 50,000 units of aqueous peni- 
eillin given intramuscularly every 
four hours for a period of fifteen 
days. No improvement followed and 
the infant was discharged Jan. 15, 
1951. 

At this time he was seen by one 
of us (A. L.). His weight was 3,882 
grams; he was taking an evaporated 
milk formula and, aside from his skin, 
was a well baby. 

The cutaneous examination on 
January 17 by one of us (B. 8S.) re- 
vealed a widespread eruption involv- 
ing most of the skin with the excep- 
tion of the palms and soles. The 
trunk was most heavily involved. The 
individual lesions were blotchy but 
discrete, measuring from 1 to 3 em. in 
diameter and varying in color from 
bright red to a dusky brown. The 
majority were oval or bipolar in 
shape. Most of the lesions were nodu- 
lar but a few were of the macular 
type. At some sites frank wheals 
were found while other lesions seemed 
to describe transitional forms between 
the primary macular and nodular 
types and the secondary urtication. 
Many of the latter were of a distinct 
bullous character. There were no 
mucosal lesions. Stroking of the 
simple macular and nodular lesions 
and of the adjacent skin gave rise to 
definite urtication which, however, 
was limited to the lesion sites only. 
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Fig. 1.—Photograph to illustrate distribution and general character of the eruption. The 
widespread distribution, the blotchy, irregular character of the individual lesions, but with 
a tendency toward oval or bipolar outline, can be distinguished. 





Fig. 2.—A close-up to illustrate the macular and nodular characteristics of the lesions. 
Several lesions in the center of the back are of a bullous type. Many of the lesions show 
whealing. 




















LIPSCHUTZ AND SHAFFER: 


The diagnosis of urticaria pig- 
mentosa was made on the basis of the 
objective clinical findings described 
and the characteristic whealing of the 
lesions on stroking. Confirmation 
was obtained by a histologic study of 
one of the nodular lesions on the back 
taken on February 21. 

Histologic Report (Dr. Herman 
Beerman).—The hematoxylin- and eo- 
sin-stained section showed marked hy- 
perkeratosis of the epidermis with a 


moderate degree of acanthosis. The 
basal cell layer was intact. Hugging 
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not changed appreciably in color or 
number. The hemogram was normal 
and the infant was taking a cow’s 
milk formula, a multiple vitamin prep- 
aration and cereal, and maintaining 
steady progress in growth and de- 
velopment. The baby seemed irritable 
at times because of the whealing 
which resulted from friction with his 
clothes. Ten milligrams of Benadryl 
Elixir were given three times daily 
for symptomatic relief but it did not 
reduce urtication, nor did it seem to 
make the child more comfortable. 





Fig. 
the presence of granules in the mast cells. 
spindle-shaped bodies in the corium parallel 


tightly against the epidermis was an 
infiltrate having cuboidal and spindle- 
shaped nuclei. This infiltrate was 
largely perivascular, but focal areas of 
infiltrate in the mid-corium were also 
observed. No dermal appendages 
were visualized. 

On Giemsa stain the infiltrate was 
found to be composed of mast cells. 

At 3 months of age, when the baby 
was last examined, his development 
was unretarded. His weight was 
7,284 grams and he was 55 em. in 
length. The lesions of the skin had 


3.—Photomicrograph of biopsy section 
In this illustration the 





stained with Giemsa stain to demonstrate 
mast cells lie free as 


and close to the dermal epidermal junction. 


DISCUSSION 


About 400 cases of urticaria pig- 
mentosa have been reported since 
Nettleship described this condition 
in 1869.) * Erlich® in 1879 first 
showed the diagnostic importance of 


mast cells as a positive pathogno- 
monie feature of this disease when 
found in excessive amounts at the 


lesion sites. In addition, he demon- 
strated the increased pigment in the 
epidermis. 

The mast cell is a histiocyte, the 
eytoplasm of which contains meta- 
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chromatic granules demonstrable as a 
purplish red color with toluene blue 
stains and red color with polychrome 
methylene blue stains. There is a 
great deal of evidence to support the 
contention that this material is hep- 
arin. When lying free in the tissues 
the mast cells are generally spindle 
shaped, but when compressed into 
closely packed aggregations they are 
likely to be cuboidal or oval in out- 
line. In either case an oval or round 
nucleus is found. With hematoxylin 
and eosin staining the granules are 
not visible and the cytoplasm has a 
vacuolated appearance. Normally, 
mast cells appear in smal] numbers in 
all connective tissue, particularly in 
association with blood vessels.° 

Urticaria pigmentosa (synonym 
xanthelasmoidea)* *° usually begins 
in the third or fourth month of life. 
Less commonly it may have its onset 
at puberty or even in adult life. 

The disease is likely to be most 
active when it begins in infaney. At 
this time the lesions are red, urti- 
earial, angry in appearance, and gen- 
erally lacking in pigment. They may 
be macular, nodular, or hypertrophic. 
While usually diserete, in certain in- 
stances confluency develops and large 
tracts of skin may be involved as red- 
dish, brownish, smooth or pigskinned 
formations. It is at this stage that 
the rare bullous lesions are most likely 
to be present. The extreme irritabil- 
ity of the lesions toward urtication 
and their oceasional bullous develop- 
ment can be readily and characteris- 
tically elicited by stroking the lesions 
and the adjacent surrounding skin 
with the resultant formation of 
wheals (and/or bullae) at the lesion 
sites only (Darier’s sign). The tend- 
eney toward spontaneous urtication 
gradually diminishes with periods of 
exacerbations and remissions over a 
period of years although Darier’s sign 
ean usually be demonstrated. 

The lesions slowly change in color. 
In the beginning they are likelv to be 
red but gradually take on a chamois, 
yellowish, brownish, red brown, or 


even slate brown color. They are also 
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likely to become flatter and more mac- 
ular in type. While new lesions may 
appear in crops from time to time, the 
general tendency is for the process to 
become static and for the lesions to 
disappear in many instances com- 
pletely at puberty. At other times, 
however, it may persist indefinitely. 

When urticaria pigmentosa has its 
onset in the adult, the macular-pig- 
mented type is prone to dominate the 
clinieal picture from the very begin- 
ning. 

The eruption may be situated any- 
where on the skin but its site of pre- 
dileetion is the trunk where the le- 
sions are usually most densely devel- 
oped. Occasionally, brownish ele- 
vated spots have been described on 
the mucosa of the mouth as being part 
of this eruption. Although the le- 
sions are usually numerous and sym- 
metrically disposed, in a few instances 
only isolated or few lesions have been 
deseribed. 

Although itching is often present, 
especially with the appearance of 
wheals, this is usually mild and not as 
a rule troublesome. 

Histologic examination of one of 
the lesions usually establishes the di- 
agnosis. The characteristic finding is 
the presence of an increased num- 
ber of mast cells. These cells are usu- 
ally found in the papillae or high in 
the corium, but at times when large 
numbers are present, they may be ap- 
parent throughout the full thickness 
of the corium. They are most likely 
to be disposed about the blood ves- 
sels and the glandular structures of 
the skin. At times they appear to lie 
between the collagenous fibers. When 
few in number they are scattered as 
spindle-shaped bodies, but when large 
numbers are present they accumulate 
as solid compact aggregations con- 
sisting of euboidal or round units. 
The earlier the lesion and the younger 
the patient, the more mast cells are 
likely to be found. In eruptions of 
many years’ duration only normal 
numbers of mast cells may be present. 

Edema and lymphoeytie infiltration 
may be seen but this usually depends 
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on the degree of whealing present at 
the time of excision of the lesion. 

Except for inereased pigment, 
which is a more outstanding charac- 
teristic of the later lesions, no typical 
change is present in the epidermis. 
Aecanthosis, scaling, and edema may 
be found in varying degrees. 

The cause of urticaria pigmentosa 
is unknown. A congenital disorder 
with an overproduction of mast eells, 


pregnancy late in life, vaccination, 
sulfur baths, fright, chicken pox, 


measles, and maternal upset during 
pregnancy have been variously as- 
signed causes.*® ™ 

A knowledge of the prognosis is of 
some importance in as much as the 
eruption in many of these children 
disappears spontaneously by puberty. 
This will tend to alleviate the stress 
under which parents live for years. 
Unfortunately to date there is no eur- 
ative treatment. Soothing antipru- 
ritic ointments and antihistamine so'u- 
tions offer some protection for rest- 
less patients... Sometimes x-ray ther- 
apy clears up the lesions but does not 
prevent recurrence. Since the symp- 
toms in most cases usually decrease 
from year to year and the disease 
tends to heal in advanced life, it is 
best to adhere to conservative mea- 
sures only. 

Recently, Ellis* reported a ease of 
urticaria pigmentosa in a Negro fe- 
male infant who died at 12 months 
of age. He was able to demonstrate 
the presence of mast cells in inereased 
amounts in various organs of the 
body as well as the skin and conse- 
quently coneluded that the disease is 
a systemic rather than a local cu- 
taneous manifestation. 


SUMMARY 


1. A ease of urticaria pigmentosa 
in an infant is reported. 


AND SHAFFER: 
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2. The special features of interest 
in this case are the presence of the 
full-blown disease picture at birth and 
the bullous character of many of the 
lesions. 

3. Attention is called to the absence 
of cases reported in the recent pedi- 
atric literature. For that reason the 
disease picture and its pathognomonic 
clinical sign (urtication on stroking 
of the lesion) are described. 

4. The presence of mast cells in ab- 
normal numbers in the corium on his- 
tologic examination is pointed out as 
a characteristic pathologie feature. 
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ACTH AND CORTISONE IN PEDIATRIC PRACTICE 


WituiaM. P. Barsa II, M.D., anp J. Cravioto-Munoz* 
CuicaGo, IL. 


INTRODUCTION 


ANY publications concerning the 
effects of ACTH and cortisone on 

a variety of diseases have appeared 
since the original report of their effect 
on rheumatoid arthritis by Hench and 
associates... Knowledge of the varied 
physiologic, chemical, and histologie re- 
sponses of the organism to these agents 
has also increased, but many of the 
basie facts related to these responses 
remain to be clarified. The objective 
of this report is to evaluate the role 
of these compounds in practical pediat- 
ric therapy. Our experiences with a 
representative group of patients 
treated with either ACTH or cortisone 
is presented to aid in this evaluation. 
The cases selected for therapy were 
patients who had shown no response 
to the usual clinical management. The 
management of these cases was de- 
signed to evaluate the use of ACTH 
and cortisone in clinical therapeutics 
and to investigate their action on the 
diseases. A fall to 50 per cent of the 
pretreatment total eosinophile count 
accepted eriteria that the 
selected dosage was eliciting a satis- 
factory response. There are some 
eases in which this is too sensitive an 


© 
« 


‘ 
€ 


was AS 


indieator and a elinical response does 
not oeeur until the dose is increased 
beyond the minimum required to elicit 
an adequate eosinophile response. 


From the Department of Pediatrics, Univer- 


sity of Illinois College of Medicine. 
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Certain patients with allergic eosino- 
philia, however, manifest a clinical] 
response without a significant change 
in the total eosinophile count. The 
clinical response is better correlated 
with an increase in the urinary excre- 
tion of 11-17-oxysteroids and 17-keto- 
steroids. Such determinations are not 
always available in a hospital labora- 
tory. Objective criteria (requiring no 
unusual laboratory facilities) were 
selected to determine the response of 
the pathologic process as follows: 
temperature, weight, hemogram, retic- 
uloeyte counts, clot retraction time, 
erythrocyte sedimentation rate (ESR) 
(Wintrobe method), urine volume, 
microscopic examination of urine, urine 
albumin, urine urobilinogen, urine 
specific gravity, serum albumin, serum 
globulin. Measurement of limitation 
of joint motility and chest x-rays were 
utilized whenever applicable. The 
necessity of early detection of known 
undesired physiologic actions of ACTH 
and cortisone made serial determina- 
tion of blood pressure, urinary sugar, 
fasting blood sugar, serum potassium, 
and changes in the electrocardiographic 
tracing indicative of low serum potas- 
sium or dangerous progression of car- 
diae dysfunction obligatory. The deter- 
minations were made serially before, 
during, and after therapy. When 
coupled with close clinical observation, 
these were considered minimal for safe 
and adequate management of patients 


receiving ACTH or cortisone. The 
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determinations, with the exception of 
the blood chemistry, x-rays, and elec- 
trocardiograms, were done by the house 
and nursing staff. 

Observations of the clinical state of 
the patient were recorded for further 
evaluation of the response to therapy. 
The appearance of acne, buffalo type of 
obesity, Cushing syndrome, weakness, 
hypertrichosis, skin pigmentation, eu- 
phoria or other aberrations in psyche 
were considered manifestations of un- 
desirable physiologic action, and, if 
marked, indications for discontinuance 
of treatment. 

When more detailed information of 
ACTH or cortisone effect was desired, 
additional techniques were utilized as 
indicated and available. These studies 
will be included in the case reports. 
The results of the minimal objective 
and subjective findings outlined above 
will not be mentioned unless abnormal. 
Potassium chloride was given in all 
eases where it was shown to be indi- 
eated for maintenance of a normal 
serum potassium level. 


CASE REPORTS 


CasE 1. Rheumatoid Arthritis — 
©. S. (369-720), a 16-month-old white 
male, was admitted June 10, 1950, with 
a history of respiratory tract infection 
in April, 1950. Symptoms recurred in 
May and a generalized erythematous 


macular eruption developed. Temper- 
ature ranged from 99° to 105° F. 


Slight swelling of hands and feet ap- 
peared in June. Physical examination 
showed generalized lymphadenopathy, 
liver palpable 3 em. below the costal 
margin, and spleen tip palpable at the 
costal margin. The erythematous 
maculopapular eruption covered the en- 
tire body, except palms, soles, and face. 
Slight swelling of knees, ankles, and 
wrists was noted. Extensive study 
showed a persistent leucocytosis with 
normal differential counts. The ESR 


varied from 10 to 30 mm. per hour. 
There was a persistent tendency to 
anemia requiring several transfusions. 
Bone marrow showed myeloid hyper- 
plasia with some decrease in the eryth- 
roid elements. Roentgenographic 
study showed arthritic changes of the 
joints and moderate cardiac enlarge- 
ment. Two lymph node biopsies showed 
benign hyperplasia. Serum albumin 
was 4.6 Gm. per cent and the serum 
globulin, 3.5 Gm. per cent. Electro- 
cardiograms showed evidence of myo- 
cardial anoxia. All other studies were 
within normal limits. No_ specific 
etiological agent could be identified. 
ACTH* was given as follows: 5 mg. 
every six hours from July 11 to July 
15; 2.5 mg. every six hours from July 
15 to July 19; 4 mg. every six hours 
from July 19 to July 24; 4.5 mg. every 
six hours from July 24 to July 29; 5 
mg. every six hours from July 29 to 
August 16. Clinically, complete inac- 
tivation of the disease process occurred 
only with 5 mg. every six hours. Ade- 
quate eosinophile response occurred, 
and the white count was reduced to 
normal levels from July 11 to August 
10 when there was a gradual return of 
activity. This return of activity while 
on treatment was characterized by a 
reversion of the joints, the tempera- 
ture, white blood count and total 
eosinophile count and ESR to the pre- 
treatment state. Weight increased 
from 22 to 27 pounds during treat- 
ment. From Sept. 7 to Oct. 9, 1950, 
cortisone acetate was given intramus- 
cularly in doses ranging from 5 to 
15 mg. every six hours. Adequate 
eosinophile response occurred with 
all doses until the last week when the 
count rose to pretreatment level while 
the patient was getting 10 mg. every 
six hours. The fever, pulse, and clini- 
eal state were improved on all doses 
but never normal for more than two 
days. Weight increased from 25 to 28 
pounds during this period. The ap- 
petite varied directly with control of 
disease activity. There was an im- 
mediate exacerbation when cortisone 
was discontinued which has been partly 


*Wilson’s ACTH used in these cases. 
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controlled with salicylate therapy for 
the last ten months. 

Skin pigmentation, moon facies, a 
markedly protuberant abdomen, and a 
buffalo hump fat pad developed while 
on ACTH. These receded before cor- 
tisone was started and then became pro 
gressively worse only to disappear slow- 
ly after cortisone was discontinued. 

This patient was representative of 
the cases of rheumatoid arthritis 
treated with ACTH or cortisone on our 
service. One patient with even more 
extensive involvement responded dra- 
matically to cortisone but exacerbated 
with cessation of therapy. Synovial 
biopsy and during cortisone 
therapy confirmed the healing reported 
by Hench and collaborators.' Another 
with only minimal involvement and 
evidence of activity has been in remis- 


before 


sion for six months after a three-week 
course of ACTH. 

Adequate ACTH therapy in the first 
cited resulted in an almost im- 
mediate disappearance of evidence of 
The improvement in 
The 
exacerbation of objective and subjective 
findings of activity during 
administration of what had been ade- 
quate dosage of ACTH was associated 
with a rise in the total eosinophile 
count, which is an indication of adrenal 
cortical insufficiency. This ‘‘eseape’’ 
is thought to be a manifestation of 
adrenal exhaustion. The development 
of skin pigmentation, moon face, pro- 
tuberant abdomen, and fat pad across 
shoulders by this time appeared to be 
a contraindication to an increase in the 
dosage and therapy was interrupted. 


Case 


disease activity. 
general well-being was dramatic. 


disease 


The incomplete control of disease 
activity by cortisone may have been 
due to inadequate dosage as others have 


found a lack of correlation between 


eosinophile and disease response." 





OF PEDIATRICS 
The improvement of the involved 
joints was most dramatie occurring 


within three days. Physical and oe- 
cupational therapy failed to maintain 
the increased mobility when rheuma- 
toid activity recurred during and after 
therapy. 

Case 2. Uveitis —M. C. (372-742), a 
4% o-year-old white female, was ad- 
mitted Oct. 2, 1950, with a history 
of painless swelling and slight stiffness 
of the right knee of six months’ dura- 
tion, and a low-grade fever for three 
weeks. Bilateral uveitis was detected 
three weeks before admission. Physical 
examination showed the right knee 1 
em. greater than the left, generalized 
lymphadenopathy, and the spleen and 
liver palpable 1 em. below the costal 
margin. There was clouding of both 
cornea, early band-shaped keratitis, one 
to two plus beam, a moderate number 
of cells in the anterior chamber, many 
pinpoint corneal precipitates and pos- 
terior synechia on ophthalmologic ex- 
amination. An extensive laboratory 
and x-ray investigation failed to reveal 
a specific etiological factor. The pa- 
tient was afebrile during the period of 
study. 

From Oct. 13 to 30, 1950, cortisone 
acetate solution (2 ¢.c. of cortisone sus- 
pension to 8 ¢.c. saline) was instilled, 
1 drop in each conjunctival sae every 
hour. There was initial improvement 
in the keratitis and number of cells 
in the anterior chamber followed by 
a relapse in ten days. No change in 
total eosinophile count or other studies 
occurred, 

Three milligrams of cortisone acetate 
were injected subeonjunctivally in the 
right and left eyes on Oct. 27, 1950, 
and repeated on Nov. 7 and on Nov. 21, 
1950, in the left eye and on Dee. 5, 
1950, in the right eye. A marked im- 
provement in the keratitis and cells 
in the anterior chamber occurred initi- 
ally, but the process gradually returned 
to pretreatment stage. 

The child developed measles and 
treatment was discontinued from Dee. 
27, 1950, to Jan. 18, 1951. No change 
was noted. 























MEDICAL PROGRESS 


Intramuscular cortisone acetate, 25 
mg. every six hours, was given from 
Jan. 18 to 26, 1951, 18.75 mg. every 
six hours to January 27, 12.5 mg. 
every six hours to January 31, 8.25 mg. 
every six hours to February 3. Four 
days after therapy started there was 
no evidence of active uveitis. Ade- 
quate eosinophile response occurred. 
Examination on Feb. 1, 1951, showed 
marked reduction in band-shaped 
keratitis, corneal precipitates, and 
only occasional cells in anterior 
chamber. This improvement persisted 
to April 25, 1951, when minimal residue 
of band-shaped keratitis, occasional 
corneal precipitates, and old posterior 
synechia were seen, but it was felt a 
few new corneal precipitates were pres- 
ent. The grossly visible clouding of 
cornea had cleared. There has been 
no change in the right knee or any 
other studies. The child developed a 
moon face toward the end of therapy. 

In the absence of other evidence of 
activity, slit-lamp observations of the 
uveitis were utilized as the only meas- 
ure of response to therapy. Subcon- 
junctival therapy has been observed to 
be more effective than topical therapy, 
and in rabbits causes a higher level in 
the aqueous humor.* Subconjunctival 
and topical therapy in the dosage used 
had no systemic effect. The improve- 
ment in the uveitis and the keratitis 
was dramatic, and if the remission 
continues or can be maintained with 
topical therapy, this child should have 
no loss of vision. 

The development of a moon face was 
the only evidence of hypercorticalism. 
There was a transient insignificant in- 
flammatory reaction at the site of the 
subconjunctival injections. Retrobul- 
bar injection has been utilized but the 
periorbital reaction encountered makes 
this route contraindicated except under 
unusual circumstances of posterior seg- 
ment disease.* Topical medication 
causes no reaction and is painless. 


Case 3. Dermatomyositis and Cal- 
cinosis Universalis.—V. F. (368-072), 
a 10-year-old white female, was admit- 
ted on April 24, 1950. The onset of 
illness was in October, 1948, with fever, 
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pain, and swelling of legs followed by 
a period of generalized edema in April 
and May, 1949. Other joints became 
involved, and pain and stiffness pro- 
gressed with limitation of motion and 
activity. Intermittent fever persisted. 
General malaise, severe weight loss, and 
mental depression developed. Physical 
examination showed: subcutaneous 
hard nodules in linear arrangement 
along medial aspect of upper and lower 
extremities, dusky erythema of upper 
eyelids, skin elsewhere somewhat 
atrophied, muscles atrophied and very 
firm. These findings progressed dur- 
ing hospitalization and minute lentic- 
ular opacities developed. The ESR 
was 42 mm. per hour. There was 
limitation of motion in all joints. Other 
findings for evaluation were within 
normal limits. Supplemental studies 
showed serum calcium 8.6 mg. per cent, 
serum phosphorus, 5.6 mg. per cent, 
alkaline phosphatase 0.7 Bodansky 
units. X-ray studies showed progres- 
sion of osteoporosis and metastatic cal- 
cium deposits in muscle, subeutaneous 
tissue, and tendons during observation 
and treatment. There were no intra- 
cranial calcifications. A biopsy was 
consistent with the diagnosis of der- 
matomyositis and calcinosis universalis. 
The serum sodium was 139 meq. per 
liter, carbon dioxide 49 vol. per cent, 
nonprotein nitrogen 38 mg. per cent, 
urine Sulkowitch 2+, and the intrave- 
nous pyelogram was normal. A Mosen- 
thal dilution-concentration test was 
normal. Three- to five-day calcium 
balance studies were undertaken before 
and during administration of ACTH, 
after maintaining a measured dietary 
intake for five days or more. On Sept. 
23, 1950, ACTH 5 mg. every six hours 
was started and adequate eosinophile 
response followed. This was changed 
to 5 mg. every eight hours on Sept. 
25, but eosinophiles returned to pre- 
therapy levels and the dose was in- 
creased to 5 mg. every six hours from 
September 28 to October 17. During 
therapy the urine Sulkowitch was 4+ 
and the ESR was within normal limits. 
The erythema of the eyelids disap- 
peared only to return one week after 
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therapy was discontinued. There was 
a marked increase in appetite. Side 
effects noted were marked euphoria, 
moon face, protuberant abdomen, and 
a fat pad at the base of the neck. No 
other significant changes were noted. 
Calcium balances were as follows: 


Before ACTH 
Caleium intake 869.94 mg. 
per 24 hr. 1897.02 
Calcium balance 110.6 mg. 
per 24 hr. 87.6 


Dermatomyositis complicated by or 
with calcinosis universalis 
has been reported rarely in this coun- 
try but is not uncommonly reported in 
the English literature.’ Dermatomyo- 
sitis can best be classified as one of 
The pathogene- 
sis of calcinosis universalis has not been 
satisfactorily explained. In this case 
it provided an opportunity to observe 
the effects of ACTH on the metabolism 
of calcium. The balance periods are 
too short for more than major devia- 
tions to be significant. This case showed 


associated 


the collagen diseases. 


a negative calcium balance during four 
periods on different calcium intakes. 
No explanation for the one positive 
balance period could be found. After 
two weeks of ACTH therapy in spite 
of adequate intake and increase in 
activity the patient was in negative 
ealecium balance. Roentgenographic 
study showed a progressive increase 
in the calcification of dermal and mus- 
cle tissue during the period of observa- 
tion before, during, and after ACTH 
therapy, while the osteoporosis became 
progressively more marked. During 
the administration of ACTH there was 
no evidence of activity of the dermat- 
omyositis but this retuned one week 
after ACTH was discontinued. 

ACTH is known to cause a negative 
ealeium balance.** In spite of this 
and the inactivation of the dermato- 
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myositis, calcification of the soft tissue 
continued during ACTH therapy. This 
would indicate that these are two un- 
related conditions. In this case activity 
of the dermatomyositis was not neces- 
sary for deposition of calcium in the 


After 2 weeks of ACTH 


117.56 1170.41 1130.62 
222.05 383.82 -d44 


soft tissue. It may be that localized 
calcium deposition occurs primarily in 
cells which have been damaged during 
the active phase of the disease process. 

The marked euphoria manifested by 
this patient after three weeks of ACTH 
was particularly notable in contrast to 
the prior depression. The changes in 
personality were so marked that the 
patient was disturbing to other ward 
patients and would have necessitated 
discontinuation of ACTH if such had 
not been planned. The personality 
changes and other manifestations of 
the side actions of ACTH subsided over 
a period of several weeks. It has been 
suggested that manifested changes in 
personality depend upon deviations 
existent before institution of ACTH.* 
The cases in this study were not evalu- 
ated adequately to contribute to this 
subject. 

Case 4. Lupus Erythematosis Dis- 
seminata.—J. B. (377-457), a 12-year- 
old white male, was admitted Feb. 13, 
1951, with the history of onset of 
anorexia in August, 1950, spiking fever 
in September, 1950, joint swelling, 
pain, tenderness, and redness in Au- 
gust, 1950. An erythematous butter- 
fly rash appeared in December, 1950, 
which had cleared and recurred twice. 
He had lost twelve pounds. Physical 


examination showed: an erythematous 
diffuse macular eruption with papules 
superimposed involving the butterfly 
area, forehead, ears, and shoulders; 
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hypertrichosis; hyperemic gums, harsh 
systolic pulmonic murmur transmitted 
to the apex; liver, 4 em. below costal 
margin; muscle wasting with thicken- 
ing of periarticular tissue, conjunc- 
tivitis and proptosis; blood pressure 
110/60, pulse, 110. Temperature 
ranged from 100 to 104° F. Weight 
was 78 34 pounds. 

Study showed a moderate anemia, 
ESR 30 mm. per hour, urine specific 
gravity 1.020, urine albumin 3+ and 
0 to 10 red blood cells per high-power 
field in urine sediment. Other studies 
for evaluation were within normal 
limits. The bone marrow was hypo- 
cellular and showed L. E. cells. Skin 
and muscle biopsy showed normal mus- 
ele with chronic inflammation of the 
skin. Thymol turbidity was 12 units. 
All other phases of an extensive in- 
vestigation were within normal range. 

ACTH 10 mg. every six hours was 
started on March 2, 1951. Tempera- 
ture became normal. Euphoria devel- 
oped and anorexia subsided. On March 
8 a spiking fever reappeared. On 
March 13 the dose was increased to 
12.5 mg. every six hours and symptoms 
and fever subsided. Adequate eosino- 
phile response occurred until March 20, 
when the dose was gradually decreased 
and stopped on March 24. There was 
a prompt exacerbation of the symptoms 
but they were not as severe as prior to 
therapy. The patient developed a 
moon face and hyperpigmentation of 
the skin. On the fifth day of therapy, 
a bullous eruption appeared involving 
primarily the face and extremities; cul- 
ture of fluid from bullous lesions 
showed Staphylococcus aureus. Cul- 
ture became negative after a course of 
aureomyein. A _ nine-pound weight 
gain occurred. Partial remission per- 
sisted for four months when an acute 
exacerbation occurred. This was treat- 
ed with ACTH and followed the same 
sequence as that previously described, 
with the partial remission persisting 
until the patient’s death in September, 
1951. 


This case demonstrated the inability 
to judge the therapeutic dose on the 
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criteria of the eosinophile count alone. 
Clinical and eosinophile response were 
adequate initially, but a rise in eosino- 
philes did not oceur with the exacer- 
bation of the clinical picture and the 
latter was controlled by increasing the 
dose of ACTH. The urinary findings 
were not significantly affected by ther- 
apy. The partial remission manifested 
by this patient could well be the natural 
eourse of this case of lupus erythemato- 
sis disseminata. 

The occurrence of dermal infections 
associated with the administration of 
ACTH or cortisone may be related to 
the inhibition of inflammatory reaction 
and fibroblast proliferation in the tis- 
sue and perhaps to the negative nitro- 
gen balance. The skin lesion may have 
been a primary staphylococcic infection 
or a secondarily infected nonbacterial 
vesicular eruption. It was extremely 
disturbing to the patient and he re- 
sponded poorly to therapy. 

The manifestations of hyperadrenal- 
corticolism subsided over a period of 
several weeks. 

Case 5. Thrombocytopenic Purpura 
and Eczema—yvV. C. (370-362), a 3- 
month-old white male, was admitted 
July 3, 1950, with a petechial eruption 
of one month’s duration and postaural 
eezematoid eruption of one week’s du- 
ration. He had received two trans- 
fusions totalling 350 ¢.c. whole blood 
prior to admission. No medication ex- 
cept phenobarbital had been given. 
Physical examination revealed general- 
ized purpura, eczematoid eruption be- 
hind ears, liver palpable 4 em., and 
spleen 3 em. below costal margins. 
There was no clot retraction at the end 
of twenty-four hours. No platelets 
were seen on peripheral blood smear. 
The Rumple-Leeds test was markedly 
positive. There was an 8 per cent 
eosinophilia. Bone marrow examination 
showed a relative depression of mega- 
karyoeytes and normoblastic hyper- 
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plasia. From admission to Nov. 19, 
1950, there were exacerbations and re- 
missions of the eczema, purpura, and 
splenomegaly. The postaural eczema 
became a typical disseminated atopic 
eezema which was refractory to ther- 
apy. Three attacks of pneumonitis oc- 
eurred. All efforts to establish a defi- 
nite etiology were unsuccessful. There 
was no response to elimination diets or 
antihistaminies. A bone marrow ex- 
amination on Nov. 15, 1950, showed 
an inerease in histiocytes, relative 
decrease in megakaryocytes and nor- 
moblastie hyperplasia. 

ACTH, 5 mg. every 6 hours, was 
started on November 19. The eosino- 
phile response was adequate until De- 
cember 4, when the dose was gradually 
decreased over a seven-day period. 
During therapy with ACTH the eezema 
and purpura cleared. The spleen de- 
creased in size. There was no change 
in the clot retraction time, platelet 
count, bone marrow, or other studies. 
Four days after ACTH was discon- 
tinued, fresh petechiae appeared and 
the eezema exacerbated. One and three 
months later, re-evaluation showed no 
change in the syndrome. 

An iron deficiency anemia developed 
during observation. There was no in- 
terference with growth and develop- 
ment. Generalized obesity developed 
during ACTH therapy. 


The association of secondary throm- 
boeytopenic purpura with atopic 
eczema is uncommon. The megakaryo- 
eytic depression excluded the diagno- 
sis of primary idiopathic purpura. No 
definite etiological factor could be dem- 
onstrated. The observation of the 
correlated improvement and relapse of 
the eczema, purpura, and splenomegaly 
indicated that a hypersensitive state 
might be the common etiological factor. 
The patient failed to respond to an 
intensive therapeutic regime directed 
at eliminating all possible allergens, 
local medication for the skin, and in 
conjunction with this, a trial on anti- 
histaminies. ACTH is known to favor- 
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ably influence the reactions associated 
with hypersensitivity including 
eczema.” 1% 14, 12,13 The prompt clear- 
ing of the eezema, purpura, and spleno- 
megaly with the institution of ACTH 
and recurrence when ACTH was dis- 
continued was dramatic. 

The prompt recurrence of the clini- 
eal picture and the failure of the clot 
retraction time, platelets, and bone 
marrow to revert to normal is indica- 
tive of the inability of ACTH to re- 
verse the basic process involved. Dis- 
appearance of the purpura when the 
eloth retraction was not affected can- 
not be explained from the studies un- 
dertaken in this case, but is probably 
associated with the favorable action of 
ACTH on capillaries and subcutaneous 
tissue. 

This patient did not develop the fat 
distribution seen with Cushing’s syn- 
drome but had a generalized increase 
in fat tissue. 


Case 6. Acquired Hemolytic Anemia 
and Chronic Pulmonary Disease.—S. T. 
(365-698). This 17-month-old white 
male was admitted March 13, 1950, 
with the history of onset of diarrhea in 
December, 1949, which subsided with 
supportive treatment. The patient de- 
veloped a hemolytic anemia associated 
with a nonspecific progressive inter- 
stitial pneumonia in January, 1950. 
This was confirmed by intensive study, 
but no specific etiology was demon- 
strated. Two courses of ACTH were 
given which arrested the hemolytic 
process with improvement in the clini- 
eal symptoms, but exacerbation of both 
occurred as soon as therapy was 
stopped. The Coombs test was positive 
in titer 1:256 and was unaffected by 
ACTH. The patient expired on Dec. 
29, 1950. Post mortem did not reveal 
an etiological factor. The patient de- 
veloped a moon face, buffalo hump, 
and marked obesity secondary to 
administration of ACTH. 
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The rise in hemoglobin and red blood 
cell count, and the fall in reticulocytes, 
serum bilirubin, and urobilinogen ex- 
cretion, associated with the administra- 
tion of ACTH, were rapid and dra- 
matic in this case as was the improve- 
ment in his feeling of well-being. The 
failure of the Coombs test titer to fall 
ean only be interpreted as a failure 
of ACTH to affect the underlying proc- 
ess and indicates that ACTH inter- 
fered with antigen-antibody reaction 
leading to hemolysis of the cell after 
it had been coated with antibody. The 
idiopathic chronic interstitial pneu- 
monia was unaffected by ACTH; if 
anything, there was more rapid pro- 
gression after therapy. This case is 
reported in detail elsewhere.** 


Case 7. The Nephrotic Syndrome.— 
S. P. (375-555), a 2%-year-old white 
male, was admitted Jan. 15, 1951, with 
the history of developing periorbital 
edema in October, 1950, which subsided 
after two weeks and recurred in associ- 
ation with a sore throat in December, 
1950. Urine output diminished, and 
ascites and edema of extremities and 
scrotum developed. Treatment else- 
where with plasma, salt-free albumin 
and mercurial diuretics was unsuccess- 
ful. Physical examination showed pal- 
lor, anasarea, and edema fluid draining 
from an ulceration of the scrotum. 

Evaluation showed a mild anemia 
with leucocytosis but a normal differ- 
ential count. The ESR was 34 mm. 
per hour, urine specifie gravity, 1.032 
to 1.040, and the urinary sediment 
showed many casts with a few red blood 
cells. Albuminuria was a _ constant 
finding. The nonprotein nitrogen was 
45 to 51 mg. per cent, serum potassium 
7.8 meq. per liter, and the serum 
sodium 131 to 135 meq. per liter. Elec- 
trocardiograms showed evidence of my- 
ocardial damage. Chest x-ray showed 
minimal central pneumonitis. Total 
lipids, 1497.7 mg. per cent. Serum 
cholesterol, 595, and cholesterol esters, 
462, mg. per cent; carbon dioxide 46 
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to 50 vol. per cent. Serum albumin 
was 2.8 and serum globulin, 1.0 mg. 
per cent. There was progressive in- 
crease in weight from 41 pounds on 
admission to 50 pounds on March 14, 
1951. The patient did not diurese with 
a high protein diet or with the adminis- 
tration of salt-free albumin, mercurial 
diuretics, ammonium chloride, a high 
sodium intake or a low sodium intake. 


Two courses of ACTH were given 
as follows: Feb. 9 to 12, 1951, 5 mg. 
every eight hours; February 12 to 18, 
10 mg. every eight hours; February 18 
to 22, 5 mg. every 8 hours. Then 
from March 10 to 15, 10 mg. every six 
hours. On March 15, the patient de- 
veloped convulsions, became comatose, 
and expired on March 16, 1951. 
Eosinophile response was adequate 
with all doses of ACTH. Other studies 
were unaffected by therapy. 


This case exemplifies the danger of 
ACTH or cortisone therapy even under 
controlled conditions. The elevation 
of the nonprotein nitrogen and serum 
potassium in this case indicated con- 
siderable involvement of the glomeruli 
by the disease process. This may have 
been a factor in the failure to respond 
to any therapeutic efforts and in the 
terminal episode of the patient during 
therapy with ACTH. The eosinophile 
response indicated an adequate adrenal 
response to the amount of ACTH 
given; however, there were no changes 
in the blood chemistry. The progres- 
sive weight gain was not significantly 
altered. The terminal picture was that 
of cerebral edema. The ACTH cannot 
be definitely incriminated in this pa- 
tient’s death, as no significant change 
in weight, urine output, blood chem- 
istry, or electrocardiogram could be 
directly correlated with its administra- 
tion. However, the prior course had 
been relatively stable and the sudden 
deterioration in the clinical picture 
seems more than coincidental. The 
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retention of water and sodium associ- 
ated with the administration of these 
compounds and shifts in the distribu- 
tion of water and electrolytes could 
have contributed to this episode with- 
out being detected. 

A second patient with no evidence 
of nitrogen retention was given 5 mg. 
ACTH every six hours for five days 
and no change in the course could be 
demonstrated. No demonstrable effect 
of ACTH other than the fall in eir- 
culating eosinophiles oceurred in these 
patients. 


Case 8. Myasthenia Gravis.—A. L. 
(368-941), a 12-year-old white female, 
was admitted June 20, 1950, with a 
history of onset of progressive weak- 
ness in December, 1949. She developed 
diplopia, and activity became limited 
to bed or a chair. Physical examina- 
tion showed ptosis, nystagmus, weak- 
ness and near-point binocular vision, 
90 mm. from nose. Applicable studies 
for evaluation were in normal range. 
Examinations of cerebral spinal fluid 
and serology were negative. Specific 
studies showed an absence of the reac- 
tion of degeneration. Electromyograph 
studies showed a Jolly reaction and a 
low action potential reverting to nor- 
mal after Prostigmine. The adminis- 
tration of 0.19 mg. eurare intrave- 
nously produced a picture of advanced 
myasthenia whereas 1.5 mg. curare 
intravenously caused only minimal 
symptoms in a control patient. Pro- 
stigmine and similar drugs caused grip, 
measured with a dynometer, and near 
point of vision to compare favorably 
with control who showed no change 
with Prostigmine. 

Five milligrams of ACTH were given 
every six hours from July 24 to Aug. 
15, 1950, and the dose then was gradu- 
ally decreased and stopped on August 
15. Eosinophile response was adequate 
until the first decrease in dosage. Serial 
electromyographs showed a fall of the 
action potential from pretherapy 800 
uV to 280 uV on August 15 and a 
rise to 1,000 uV on August 29, with the 
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disappearance of the Jolly reaction. 
No significant change in grip, near 
point of vision, Prostigmine response, 
or curare sensitivity could be detected. 
There was no significant change in 
other studies for evaluation of thera- 
peutic effect. Repeat electromyograph 
studies showed no change on October 
18, and the patient was started on 
Prostigmine with partial relief of 
symptoms. Mild facial acne became 
severe during therapy and was not 
controlled until two months later. 

The correlation of the clinical pic- 
ture and electromyograph records was 
excellent in this case. There is no 
doubt that the manifestations of the 
myasthenia gravis were more obvious 
during administration of ACTH and 
somewhat better for a short period im- 
mediately afterward. The results of 
ACTH in this case would not warrant 
such therapy for any reason other 
than experimental purposes. 

The etiology of myasthenia is not 
definitely known although the weak- 
ness of striated muscle is attributed 
to a deficiency of acetylcholine at the 
myoneural junction. There are reports 
of cure or improvement of selected 
eases of myasthenia gravis after thy- 
mectomy. Soffer and associates’ at- 
tempted to accomplish a medical thy- 
mectomy by utilizing the lytie action 
of ACTH on the thymus in a 29-year- 
old female with a thymie tumor. There 
was a temporary decrease in the size 
of the thymus but no change in the 
Prostigmine requirement or alleviation 
of symptoms until three to four days 
after therapy. Hellman’ noted ad- 
verse effects of ACTH on five patients 
with ACTH but two had temporary 
remissions with compound A. Ritter 
and Epstein" report a case with no 
beneficial effect from ACTH, thymec- 
tomy, or adrenal cortical extract. 
Torda and Wolff'* report five females 
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with partial remissions persisting for 
three months. It is difficult to explain 
this favorable report. 

In addition to the cases cited, two 
patients with nonspecific chronic pul- 
monary disease were given a course 
of ACTH, but no conclusions as to the 
effect on the disease processes are war- 
ranted. The differentiation between 
the natural course of the disease and 
the effects of therapy in any single 
ease is often impossible. 


DISCUSSION 


The physiologic, chemical, cellular, 
and immunologie effects of ACTH, cor- 
tisone, and related adrenocortical ster- 
oids when present in excessive, ade- 
quate, and inadequate amounts in man 
has been the subject of many compre- 
hensive reports.’-* ®!)> For brev- 
ity, the effects of an excess of adreno- 
cortical steroid are summarized in 
Table I. The ‘‘complications’’ of hor- 
mone therapy are all due to or directly 
related to one or more of these phys- 
iologie responses, though these are gen- 
erally referred to as ‘‘toxie effects.’’ 
Detailed clinical and laboratory evalu- 
ation of the patient must be repeated 
at frequent intervals to detect these 
physiologic excesses and to correct the 
changes when possible or stop or mod- 
ify the hormone therapy to avoid seri- 
ous sequelae. 


19-29 


TABLE I. Action or ACTH AND CORTISONE 


Endocrine 

1. Depression of thyroid function 

2. Depression of antidiuretic activity 

3. Increase of insulin production 

4. Depression of gonadal function 

5. Depression of endogenous adrenocortical 
hormone production with hypoplasia of the 
cortex (cortisone only) 

6. Depression of endogenous ACTH produc- 
tion 


Metabolic 
1. Negative nitrogen balance 
clearance uric acid 


2. Increased 
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creatine excretion 
gluconeogenesis 
liver glycogen 
and pigmentation 


. Inereased 
4. Increased 
5. Increased 
6. Hirsutism 
7. Acne 

8. ‘‘Cushing-like’’ obesity 

9. Increased extracellular fluid compartment 
Electrolyte* 

1. Na retention increased 
2. K execretion increased 
3. Cl exeretion increased 
4. Ca excretion increased 
5. P excretion increased 


Immunologic 

1. No change in circulating antibody 

2. Inhibition of local antigen-antibody reac- 
tion 


Cytologic 
1. Increases erythrocytes 

. Produces lymphopenia 

Produces neutrophilia 

Produces eosinopenia 

Lysis of lymphoid tissue 

. Decreases inflammatory reaction 
. Hypercoagulability of blood 


2 


“1S) Ol im Con 


Enzyme Activity 

1. Increases Secretion of Gastric Pepsin 
2. Decreases Fecal lysozyme 

3. Inhibition hyaluronidase 


The precise routes by which the bene- 
ficial effects of ACTH and Cortisone 
are mediated on various pathologic con- 
ditions in man have not been defined. 
The changes elicited by the presence 
of an excess of adrenocortical steroids. 
listed in Table I serve as a background 
for the interpretation of certain of 
these effects. 

The problem of which hormone is 
the better therapeutic agent has not 
been answered categorically. The level 
of cireulating adrenocortical steroid 
and the ability of the tissues to respond 
determine the results of hormone ad- 
ministration. Cortisone increases the 
level of cireulating steroid directly 
while inhibiting the exeretion of ACTH 
and therefore the endogenous adreno- 
cortical steroid production. As a con- 
sequence, cortisone, in contrast to 
ACTH, has a beneficial effect in Addi- 


*Variable with 
therapy instituted. 


dose, duration and level of 
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son’s disease, adrenal hyperplasia, and 
most forms of functional adrenal in- 
sufficiency.* * * 7° 

ACTH administration, while stimu- 
lating the adrenal, causes inhibition of 
endogenous ACTH production. No ir- 
reversible effect on ACTH or adreno- 
cortical steroid production has been 
reported as yet. In addition, since 
ACTH acts by stimulation of endoge- 
nous adrenocortical steroid excretion, 
its effectiveness depends on the ability 
of the adrenal to respond to stimula- 
tion. Whether increase in adrenocorti- 
eal steroids other than cortisone result- 
ing from ACTH administration is more 
or less effective than cortisone adminis- 
tration requires further evaluation. 
The response to ACTH may disappear 
during its continued administration or 
repeated administration due to adrenal 
exhaustion or the development of re- 
fractoriness to the hormone prepared 
from a single species. The latter dif- 
fieulty ean be overcome by the substitu- 
tion of hormone from another species. 
Adrenal exhaustion is rarely so ex- 
treme that increasing the dose of 
ACTH will not result in adequate ster- 
oid excretion. ACTH must be given 
systemically while cortisone can be 
given orally, and, under certain con- 
ditions, topically.* * * ** The choice of 
compound in the eases reported above 
was decided by expediency in most in- 
stances. In pediatrics, unless there is 
a specific indication for the use of corti- 
sone, it might be more advantageous to 
use ACTH in order to maintain adreno- 
cortical function. 


TABLE II. INDICATIONS FoR ACTH OR 
CORTISONE THERAPY 
Group A: Indicated 


Inflammatory diseases of the eye 
Status asthmaticus 

*Addison’s disease 

“Functional adrenocortical failure 
*Adrenocortical hyperplasia 


*Cortisone only. 
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Group B: Indicated in Selected Cases of 
Acute Disease 

Rheumatic fever 

Acquired hemolytic anemia 

Severe hypersensitive reactions 

Idiopathic hypoglycemia 

Acute gouty arthritis 


Group C: May be of Value in Course of 
Management 

Rheumatoid arthritis 

Nephrotic syndrome 

Uleerative colitis 

Regional enteritis 

Disseminated lupus erythematosis 

Pemphigus 


Group D: Questionable Value but Further 
Evaluation Necessary 
Periarteritis nodosa 
Leucemia 
Dermatomyositis 
Scleroderma 
Acute glomerulonephritis 
Liver disease 
Pulmonary disease 
Sarcoidosis 
Panhypopituitarism 
Epilepsy 


Acute infections 


Group E: No Value 
Poliomyelitis 

Progressive muscular dystrophy 
Myasthenia gravis 

Cystic fibrosis of pancreas 
Congenital hemolytic anemia 


Group F: Detrimental 
Diabetes mellitus 
Peptic ulcer 
Congestive failure 
Cushing syndrome 
Osteoporosis 

Acne 

Hirsutism 


Evaluation of ACTH or cortisone in 
pediatric therapeutics at this time is 
summarized in Table II. The condi- 
tions listed in Group A, in which there 
is a definite indication for hormone 
therapy, are uncommon. Group B in- 
eludes only selected acute diseases 
where the value of other therapy is 
limited. The natural course is gener- 
ally not prolonged and the severity is 
such that relief warrants the risk of 
undesirable effects from hormone ther- 
apy. Group C contains those condi- 
tions with a chronic course character- 
ized by remissions and exacerbations 
ending with spontaneous recovery or 
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death. Hormone therapy may be of 
value in this group to initiate a remis- 
sion, facilitate treatment of an inci- 
dental complication, or in preparation 
for more definitive therapy. Little al- 
teration in the natural course of the 
disease is to be expected. Exacerba- 
tions occur at varying periods after 
hormone therapy is stopped. Groups 
D and E are self-explanatory. When 
the conditions in group F are present, 
aggravation can be expected with 
ACTH or cortisone therapy. As a re- 
sult these compounds are contraindi- 
eated unless they are employed for ex- 
perimental purposes or the beneficial 
effects expected from their use war- 
rants the risk involved. 

Diseases of the Eye—ACTH and 
cortisone are of great value in many 
diseases of the eye, especially those in 
which hypersensitivity seems to play 
arole. The degenerative diseases show 
no response. In others the response 
is varied. Case selection must be based 
on existing reports and variation in 
the response of any individual case is 
to be expected. The resolution of 
pathologie tissue changes seen in any 
one case is often dramatic although 
prolonged therapy may be necessary 
to maintain the remission. The bene- 
ficial effects may be due to a non- 
specific inhibition of inflammatory re- 
action and/or to an inhibition of anti- 
gen-antibody reaction. 

Nonspecific inflammations of the an- 
terior chamber which, prior to ACTH 
and cortisone, have been very difficult 
to control are often dramatically im- 
proved without significant loss of vision 
with hormone therapy. The merit of 
topical cortisone which has no systemic 
effect in these conditions has been 
established. Topical cortisone may be 
used to maintain improvement caused 
by systemic therapy or in many cases 
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as the primary method of therapy. The 
presence of the steroid in the anterior 
chamber after topical administration 
has been demonstrated.‘ The perma- 
nency of this improvement will vary 
with the course of the underlying con- 
dition. Subeonjunctival cortisone can 
also be used. The retrobulbar injection 
of cortisone is possible but is imprac- 
tical due to the intense local reaction. 

The use of ACTH or cortisone in the 
management of retrolental fibroplasia 
has not been adequately evaluated. 
Favorable*® and unfavorable*’ results 
have been reported. Subsequent re- 
ports will be of great interest to those 
responsible for the care of infants de- 
veloping this condition and therapy 
with ACTH or cortisone should be 
limited to experimental situations 
pending additional reports. 

The response of a variety of ophthal- 
mologic diseases to ACTH and corti- 
sone has been reviewed by several 
authors.* ** *° These conditions may 
be a manifestation of a systemic disease 
or intrinsic in the eye. The coordinated 
skills of a pediatrician and ophthal- 
mologist are necessary in order to es- 
tablish a diagnosis, determine the best 
therapeutic approach, and carry it to 
a successful, safe conclusion, especially 
when ACTH or cortisone are employed. 

Hypersensitivity —ACTH and corti- 
sone may relieve the symptoms of many 
of the diseases associated with hyper- 
sensitivity. Their action does not af- 
feet the basie process, however, which 
limits their value in practical thera- 
peuties. In cases of status asthmaticus 
refractory to other therapy, treatment 
with adequate doses of ACTH or corti- 
sone may effect a remission which may 
be lifesaving. This remission will per- 
sist only for the duration of therapy, 
which may be gainfully employed until 
indicated allergic, antibiotic, psychi- 
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atric therapy, and environmental meas- 
ures are instituted, so that an exacer- 
bation of the symptoms will not occur 
the ther- 


on withdrawal of hormone 


apy. 7, 38 

The use of these compounds in se- 
leeted cases of other severe hypersen- 
sitivity reactions which respond poorly 
to other therapy and have a short, nat- 
ural course once the allergen is removed 
is warranted. In many patients with 
drug reactions, angioneurotie edema, 
urticaria, acute dermatitis, and ery 
thema multiforme (including Steven- 
the manifest 


Johnson’s syndrome), 


pathology can be controlled safely al- 


though the underlying disease proc- 
ess runs its natural course after re- 
moval of the antigen. The dangers of 
ACTH and cortisone do not warrant 
their use unless the symptoms are se- 
vere and other therapy is inadequate. 


39, 40 


9, 10, 11, 27, 
The chronie hypersensitivity states, 
such as atopic eczema,’ ** hay fever, 
allergic rhinitis, and nasal polyps,** * 
may be improved during the adminis- 
tration of ACTH or cortisone but re- 
lapse on withdrawal. Therapy is cer- 
tainly not warranted in these condi- 
tions except in rare instances as an ad- 
junect to other therapy during a par- 
ticularly severe episode or other com- 
plicating diseases. 
The treatment of 
ten patients with congenital adrenal 


Adrenal Diseases. 


hyperplasia with cortisone has been re- 
ported by Wilkens and 
The administration of from 85 to 100 
mg. of cortisone daily resulted in sup- 


associates.*? 


pression of 17-ketosteroid excretion to 
near normal levels which could then be 
maintained with lower doses. The as- 
sociated decrease in biologically active 
urinary androgen in two cases and of 
estrogens in one case was demonstrated. 
Urinary corticosteroid findings were 
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variable. No change in carbohydrate 
metabolism could be demonstrated. An 
inerease in urinary nitrogen occurred 
during treatment. In four eases with 
defective electrolyte regulation, mani- 
fested primarily by loss of sodium and 
retention of potassium and chloride, 
cortisone seemed to exert a sodium-re- 
taining effect. In two older girls, defi- 
nite breast development occurred, and 
in one, menstruation started, and in the 
other, estrogenic changes were noted in 
the vaginal smear. In two other cases, 
definite amelioration of the virilization 
occurred. 

The mechanism of this action of cor- 
tisone on the basis of existing informa- 
tion is presumably due primarily to an 
inhibition of pituitary secretion of 
ACTH and consequent depression of 
the abnormal adrenocortical steroids 
secreted by the congenital hyperplastic 
adrenal and this endogenous secretion 
replaced by exogenous cortisone. The 
regulation of electrolytes is influenced 
by cortisone but not to the degree that 
it is by other adrenal fractions. There 
are indications that electrolyte control 
may be relatively independent of the 
pituitary. Adrenal hyperplasia is not 
frequently associated with disturbances 
in electrolytic regulation. It is unlikely 
that cortisone alone will be adequate 
therapy in those cases with electrolyte 
disturbances. Desoxycorticosterone and 
perhaps sodium chloride will probably 
have to be used in addition. The exact 
mechanism affecting the decrease in 
virilization and in female pseudoher- 
maphrodites, the development of fe- 
male secondary sex changes has not 
been established in spite of detailed 
studies by Wilkens and co-workers” 
and Bartter and associates.*® 

Previous management of these pa- 
tients has been unsatisfactory except 
in controlling the disturbances in elec- 
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trolyte regulation. The results of long- 
term treatment, the basic mechanism 
involved, and the relationship between 
the electrolyte regulating, androgenic, 
estrogenic, and gluconeogenic steroids 
must be studied in great detail before 
the final evaluation of this therapy in 
When 
adequate control of therapy for an in- 


clinical therapeutics is possible. 


definitely prolonged period is possible, 
cortisone certainly offers these cases a 
more satisfactory outlook than other 
available therapy. 

This therapy should be equally effee- 
tive in the functional adrenal hyper- 
plasia® occurring sporadically in adults 
and older children. It should be em- 
phasized that the etiological mecha- 
nism is still unknown and that such 
therapy is not indicated as primary 
treatment for tumors of the adrenal 
cortex having the same physiologic ef- 
fect as hyperplasia. The adverse ef- 
fects of cortisone therapy occur in these 
patients as they do in others. 

The management of cases of Addi- 
son’s disease* ** has been facilitated 
since the advent of cortisone. Small 
maintenance doses of 15 to 30 
daily, increased to 100 to 300 mg. daily 
at times of acute stress, are associated 
with marked clinical improvement. 
There is an increase in appetite, weight 
gain, resistance to hypoglycemia, in- 
creased work capacity, and an improve- 
ment in the electroencephalogram and 
electrocardiogram “abnormalities. In 


mg. 


most instances, desoxycorticosterone 
and supplemental sodium chloride are 
also necessary. This combined therapy 
is more adequate replacement therapy 
and therefore more effective. 

Gouty Arthritis—Aecute gouty ar- 


thritis is a rare disease in children. 


ACTH or cortisone may be of great 
value in controlling the sporadic cases 
which occur. 


Hormone therapy results 
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in a marked inerease in uric acid clear- 
ance and amelioration of the inflamma- 
tory changes in the joints. In most 
cases an acute exacerbation of the dis- 
ease occurs when hormone therapy is 
withdrawn. This can be avoided by 
combining colchicine .with hormone 
therapy. The improvement cannot be 
attributed to the uric acid diuresis 
alone as other agents causing even 
greater uric acid diuresis are not ac- 
companied by the dramatic changes 
seen with ACTH or cortisone.* ** * 

Hypoglycemia.—ACTH has _ been 
successfully used to control idiopathic 
hypoglycemia. In those cases where 
exhaustive search has failed to reveal 
a specific etiology, adequate control has 
been obtained with small doses twice a 
week after a full therapeutic course of 
ACTH.* ** Further investigation is 
required to explain the success of this 
therapy. 

Rheumatic Fever—The many car- 
diae invalids resulting from rheumatic 
fever serve to emphasize the impor- 
tance of this disease. The ultimate 
value of ACTH or cortisone in the 
treatment of rheumatic fever is still an 
unknown factor. These agents are of 
no value in the treatment of the resid- 
ual valvular changes following an acute 
episode. Whether or not the extent and 
incidence of these irreversible changes 
ean be limited by therapy with ACTH 
or cortisone in the acute stage is not 
known. 

The administration of ACTH or Cor- 
tisone to the majority of cases of acute 
rheumatie fever is followed by a dra- 
matic improvement in the joints in- 
volved, the ESR, the fever, the leucoey- 
tosis, the pulse rate, appetite and the 
pulse, and the patient’s feeling of well- 
being. No new murmurs develop and 
those present in some cases improve 
and, more rarely, disappear. The pulse 
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rate falls and electrocardiographie find- 
ings may improve. Subcutaneous nod- 
ules disappear. The gamma globulin, 
“*C”’’ reactive protein, and serum 
fibrinogen may improve. It must be 
emphasized that not all cases show such 
dramatic response, as in some instances 
no improvement can be detected.* * 2" 
48, 49, 50 

The administration of these agents 
must be continued for varying periods 
of time. Exacerbations of all the mani- 
festations of rheumatic activity will oc- 
eur if the ACTH or cortisone are dis- 
continued too early. This is indicative 
that there is no effect on the basic dis- 
ease process and that only the host’s 
reaction to this process is altered. 
There is inadequate evidence to deter- 
mine whether mesenchymal degenera- 
tion leading to irreversible valvular 
damage can be arrested or proceeds 
unaffected by hormone therapy. 

Until this can be determined, ACTH 
or cortisone should be utilized in the 
management of acute rheumatic fever. 
If utilized early in the course, espe- 
cially in the presence of severe myo- 
cardial disease, the results are gener- 
ally excellent in respect to the control 
of the acute symptoms. The duration 
of activity of the underlying disease 
process while asymptomatic may or 
may not be altered by this therapy. 
The American Council on Rheumatic 
Fever of the American Heart Asso- 
ciation in conjunction with the United 
States Public Health Service has un- 
dertaken a critical evaluation of this 
problem, to determine if permanent 
eardiaic pathology can be aborted or 
ameliorated. 


The use of these agents in the pres- 
ence of active cardiac disease obligates 
the physician to follow the patient care- 
fully. 


The inereased water and sodium 
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retention associated with ACTH or cor- 
tisone administration may precipitate 
cardiae failure. Any evidence of pro- 
gressing or developing cardiac decom- 
pensation is an indication to discon- 
tinue therapy. The merits of a treat- 
ment predisposing to a natural compli- 
eation of the primary disease process 
must be carefully evaluated in each 
case. 

At this time it is apparent that 
ACTH or cortisone are somewhat more 
effective than salicylates but not the 
answer to the rheumatic fever problem. 
However, the investigation stimulated 
by the dramatic alterations associated 
with their use may provide a more 
basie knowledge of the pathogenesis of 
this disease. 

Hemolytic Anemia.—The manage- 
ment of cases of idiopathic acquired 
hemolytic anemia may be greatly fa- 
cilitated by therapy with cortisone or 
ACTH.®* 5 5°? Hormonal therapy is as- 
sociated with amelioration or disap- 
pearance of clinical and laboratory evi- 
dence of hemolysis as measured by uro- 
bilinogen excretion, serum bilirubin, re- 
ticulocyte counts, erythrocyte counts, 
hematocrit determinations, and the 
normoblastic hyperplasia of the bone 
marrow. As in most of these cases, the 
etiology is unknown, the mechanism of 
this beneficial effect must remain un- 
known. The evidence of increased 
erythrocyte fragility measured by os- 
motie and mechanical fragility returns 
to normal in most cases but not in all. 
Warm or cold isoagglutinins, agglu- 
tinins active at acid pH on human or 
guinea pig serum may be demonstrable 
in these cases and a positive Coombs 
test is present almost invariably. The 
level of agglutinins when present may 
or may not be favorably affected by 
ACTH or cortisone therapy. If the 
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agglutinins and evidence of cell fra- 
gility do not revert to normal, the re- 
mission in the hemolytic process is not 
likely to be permanent. In many in- 
stances the cessation of therapy will be 
followed by an exacerbation of the 
hemolytic process and evidence of cir- 
culating and fixed agglutinins. Ther- 
apy may have to be continued for a 
protracted period thereby increasing 
the risk of ‘‘complications.’’ 

The response to ACTH or cortisone 
is variable. In those cases where the 
hemolytic process is arrested, the ag- 
glutinins may or may not disappear. 
In some cases a permanent remission 
in the hemolytic process follows a short 
course of hormone therapy, in others 
a prolonged course is required. This 
variability indicates that hormone ther- 
apy does not correct the basic disorder 
but blocks some phase of the antigen- 
antibody reactions. In some cases in- 
hibition of agglutinin production may 
be produced. 

The effects of ACTH or cortisone are 
transient and at this time should be 
limited to certain cases and phases in 
the management of idiopathic hemo- 
lytic anemia. First, are those patients 
in whom a short, self-limited process is 
suspected, and the patient can be read- 
ily maintained on hormone therapy un- 
til the danger is over. Second, to con- 
trol hemolytic crises in chronic cases 
or in the preparation of patients for 
surgical procedures. Third, it may be 
possible to give transfusions to patients 
with acquired hemolytic anemia in 
whom the transfusion reactions are so 
severe as to threaten life in the ab- 
sence of hormone therapy. 

Of great interest is the report of 
Simpson and collaborators®* indicating 
that ACTH may be effective in the 
management of the hemolytic process 
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secondary to Rh factor sensitization. 
This must be further evaluated as must 
the preliminary report of Kass and as- 
sociates™ of a beneficial effect on sickle- 
cell disease. The hemolytic process as- 
sociated with lymphosarcoma or 
chronic lymphatic leucemia can be tem- 
porarily controlled with ACTH.” 
There is no evidence that congenital 
hemolytic anemia is favorably influ- 
enced by ACTH or cortisone.* 


Rheumatoid Arthritis—ACTH or 
cortisone in adequate dosage will 
cause a dramatic improvement in all 
the clinical and laboratory manifesta- 
tions of rheumatoid arthritis. The 
improvement in the arthritis and the 
patient’s feeling of well-being occurs 
within two to three days. The ESR 
and other evidence of activity fall more 
gradually. Contractures may im- 
prove.” * * % 5% 57 Although histologic 
study of synovial membrane biopsies 
show a rapid disappearance of inflam- 
matory reaction and evidence of heal- 
ing,’ Giansiracusa and co-workers” 
have noted a persistence of evidence of 
activity after three months of ACTH 
therapy. In contrast, rheumatoid nod- 
ules histologically show a gradual dim- 
inution in size, but no change in the 
cellular composition.*® 

This dramatic change from a 
chronic invalid into a somewhat eu- 
phorie individual whose activity is 
limited only by pre-existent deform- 
ity is followed in most cases by a 
complete relapse after therapy is dis- 
continued. Subsequent remissions 
ean be obtained but generally the 
hormone dosage must be steadily in- 
creased.* ** Prolonged therapy will 
control the activity of the rheumatoid 
process but the complicating effects of 
the hormone increase in significance as 
therapy is prolonged and the dosage is 
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increased thereby precluding this form 
There are some pa- 
ean be 


of management. 


tients in whom a remission 
maintained with small doses at long 


my oe of these 


intervals.*” ‘ Evaluation 
cases is difficult due to the natural vari- 
ation in the course of the disease. 

It is apparent that ACTH and cor- 
tisone do not affect the basic disease 
process but suppress the inflammatory 
reaction and protean manifestations of 
The disease 
runs a variable course naturally. If 
this is to be a short-lived process, hor- 
mone therapy would certainly be bene- 
ficial. If a remission can be main- 
tained with small nontoxic doses of oral 
cortisone and not by salicylates or simi- 
lar agents, and the factor of expense 
be surmounted, it is warranted 
therapy. In the majority of cases due 
to the ‘‘complications’’ secondary to 
hormone administration and the detri- 
mental effect on the patient of alternat- 
ing periods of remission and exacerba- 
tion, therapy with ACTH and cortisone 
is not indicated. These agents may be 
utilized at times to facilitate the ther- 
apy of intercurrent pathology or acute 
exacerbations. 


this underlying process. 


can 


Nephrotic Syndrome.—The manage- 
ment of the nephrotic syndrome in chil- 
dren is a discouraging problem for 
physician, patient, and parents. Many 
therapeutic programs have been uti- 
lized without consistent or predictable 
Therapy with ACTH and cor- 
diuresis in 


Success. 
tisone has resulted in a 
many cases, but it is questionable that 
hormone therapy which is not without 
hazard as demonstrated by the ease re- 
port above, will prove to be of more 


value than other methods of manage- 


ment. 
The available evidence, while not 
conelusive, indicates that ACTH is 
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more effective and less hazardous than 
cortisone.®» Barnett and associates*® 
have established a diuresis in 70 per 
cent of the patients treated with 
ACTH. Cortisone therapy more 
likely to be associated with an exacer- 


63 


is 


bation of proteinuria, hematuria, and 
hyperkalemia. 

Initially, ACTH and cortisone ther- 
apy in the nephrotic syndrome is asso- 
ciated with no change or a decrease in 
the glomerular filtration rate and an 
increase in sodium and water retention 
during hormone administration. On 
withdrawal of the hormone, if diuresis 
occurs, there is an increase in the glo- 
merular filtration rate if, as in most 
sases, it was below normal, and even in 
some cases when normal, to a varying 
maximal level. After the diuresis, a 
fall in the glomerular filtration rate to 
levels equal to or much improved over 
the pretreatment rate occurs. The 
changes in effective renal plasma flow 
are similar but not as marked. There 
is an inerease in blood and plasma vol- 
ume during diuresis and the immediate 
postdiuresis state. Sodium and water 
diuresis concomitantly. All 
changes are similar to those seen with 
the diuresis associated with intrave- 
nous albumin administration and prob- 
ably with the diuresis occurring spon- 
taneously or associated with other ther- 
apeutie endeavors. As with the diure- 
sis associated with other therapeutic 
agents, an improvement in the serum 
lipemia and proteins, the proteinuria, 
the ESR, and any associated anemia 
follows the diuresis along with the im- 
provement in renal function.* ®: ®* & & 

The remission following ACTH or 
cortisone may be temporary or perma- 
nent. If temporary, subsequent courses 
of ACTH or cortisone may repeatedly 
eause diuresis. Barnett and associates® 


oecur 
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have noted a gradual rise in the basal 
glomerular filtration rate in those cases 
where several relapses have been fol- 
lowed by ACTH-induced diuresis un- 
til a normal level is reached. In some 
instances, several courses have been 
given before diuresis occurred. 

The mechanism of the hormone ac- 
tion is not clear. The increase in blood 
volume is a factor and the effect on the 
renal vessels is probably also a factor. 
Luetscher and collaborators** demon- 
strated an increase in the excretion of 
sodium-retaining corticoids in neph- 
roties which was enhanced by cortisone 
therapy and then fell to normal when 
a diuresis was established following 
hormone withdrawal. It was their feel- 
ing that this represented a 
secondary to the depression of the 
adrenal secretion of sodium-retaining 
corticoids. While most observers be- 
lieve that the diuresis follows hormone 
withdrawal by one to three days, 
Riley® noted an increase in urinary 
output below hormone withdrawal. 

As in ACTH or cortisone therapy for 
other diseases, hypopotassemia is often 
a complication of hormone therapy. In 
the nephrotic syndrome hyperpotas- 
semia also is a definite danger. In 
some eases, while an increase in urinary 
potassium occurs, the renal function is 
impaired to the extent that an elevation 
in serum potassium to toxie levels oc- 
eurs, presumably due to a failure to 
adequately excrete potassium mobilized 
from the intracellular space. The de- 
pression in glomerular filtration and 
effective renal plasma flow during ther- 
apy may be associated with the develop- 
ment of, or aggravation of, a pre-exist- 
ent azotemia to a level requiring with- 
drawal of therapy. 

ACTH and cortisone are perhaps the 
most consistently effective diuretic 


diuresis 
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agents available in the management of 
the nephrotic edema. It is apparent 
that they have no beneficial effect on 
the underlying disease condition. The 
value of their use must be weighed 
against the many possible complica- 
tions, and if azotemia can be demon- 
strated, hormone therapy should be un- 
dertaken with great caution. ACTH 
appears to be effective in a higher per- 
centage of cases and its use attended 
with less complications than cortisone. 
There is no method to predict which 
case will respond. While these agents 
may give further insight into the na- 
ture of the disease, they cannot be con- 
sidered more than another diuretic 
agent at this time. 

Glomerulonephritis—The natural 
course of acute glomerulonephritis in 
most cases is one of an abrupt onset 
followed by a spontaneous rapid im- 
provement. This makes the evaluation 
of any therapy difficult. The initial 
reports of the use of ACTH were en- 
couraging.© Subsequent evaluation of 
both ACTH and cortisone therapy in- 
dicates that there is little if any signifi- 
eant alteration of the disease proc- 
ess." ** The albuminuria does not dis- 
appear although it improves after the 
institution of hormone _ therapy.® 
Further evaluation is necessary but at 
this time ACTH or cortisone therapy is 
not warranted in acute glomerular 
nephritis. 

The changes in chronic glomerulone- 
phritis are more clear-cut. There is no 
apparent effect on the basic disease 
process. The proteinuria and hemat- 
uria may’ become worse. If edema is 
present, the results are the same as 
with the nephrotie syndrome.* 

Lupus Erythematosis.—D iss em i- 
nated lupus erythematosis has been 
recognized in children more frequently 
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recently than older statistics would in- 
dicate. The treatment has been unsat- 
isfactory and very hard to evaluate due 
to the variations in the natural course 
of the disease often with frequent re- 
missions and exacerbations. ACTH 
and cortisone have been used in the 
management of this disease.* ** ** * 7° 
Renal involvement as measured by 
hematuria and proteinuria seems to be 
unaffected or made worse in most in- 
stances by hormone therapy. The in- 
ulin clearance and sodium para-amino 
hippurate clearance may improve or 
become worse. There is a rapid dis- 
appearance of other evidence of dis- 
ease activity. The joint manifesta- 
tions disappear. The patients re- 
gain strength and develop a sense of 
well-being. The fever disappears, the 
ESR and serum proteins return to nor- 
mal. The hematologic picture returns 
to the normal range and L.E. cells can 
be no longer be demonstrated. The skin 
and muscle lesions improve or disap- 
pear both clinically and histologically. 

This improvement generally does not 
persist after hormone therapy is dis- 
continued although some remissions 
have lasted as long as a year. Subse- 
quent exacerbations are generally more 
resistant to control. The basic disease 
process is not affected although the 
manifestations, other than renal, of 
disease activity can be controlled. Hor- 
mone therapy is often associated with 
the development of a marked hyper- 
tension. This exaggeration of the renal 
lesions and the common ‘‘complica- 
tions’’ of prolonged ACTH or corti- 
sone therapy limits the usefulness to 
the control of acute exacerbations and 
to aid in the management of intercur- 
rent diseases. 


Sarcoidosis.—Sarcoidosis in most in- 
stances has not been influenced by ther- 
apy with ACTH or cortisone.* 


The 
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favorable report by Sones and asso- 
ciates’? warrants further investigation 
of the value and effect of hormone ther- 
apy in sarcoidosis. 

Panhypopituitarism.—Panhypopitu- 
itarism results in adrenal insufficiency 
secondary to a deficiency of the adreno- 
trophic hormone. ACTH ean be uti- 
lized to replace this, or cortisone can be 
utilized to replace the cortical hor- 
mone.* The occurrence of the usual 
adrenal response following the admin- 
istration of ACTH serves to differen- 
tiate adrenal insufficiency.2 Hormone 
therapy can be invaluable in preparing 
these patients for surgery primarily by 
establishing a normal electrolyte bal- 
ance. Hypoglycemia is corrected or 
ameliorated.”* ** It must be remem- 
bered that the growth factor, thyro- 
tropic, gonadotropic and perhaps other 
hormones are not replaced, and until 
total substitution therapy is available, 
satisfactory results cannot be obtained. 
The problem of negative nitrogen, cal- 
cium, and potassium balance is a con- 
tinual threat in this, as in other con- 
ditions, to the patient’s well-being. 

Ulcerative Colitis —The management 
of chronic ulcerative colitis may be fa- 
cilitated in certain instances by ACTH 
or cortisone. Hormone therapy is asso- 
ciated with a marked symptomatic im- 
provement in many but not all cases. 
The anorexia improves. The number 
and consistency of the stools improve 
and there is a decrease in the blood 
loss. Proctoscopic examination shows 
a decrease in the inflammatory reaction 
in the colon. Little or no change can 
be demonstrated by barium enema. The 
symptomatic remission persists for 
varying periods after hormone therapy 
is stopped but early relapse is to be 
expected.?® * 

There is a similar symptomatic im- 
provement in regional enteritis. The 
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local changes in the bowel are more 
difficult to evaluate but the x-ray pic- 
ture does not change significantly.** ** 

It is apparent that there is not a 
permanent effect on the basic disease 
process. The complications of pro- 
longed therapy limits the usefulness of 
ACTH and cortisone to the control of 
acute exacerbations, in the preparation 
of a patient for surgical procedures, 
and at times in the management of in- 
tereurrent infections. If the natural 
course in a specific case should be short, 
a permanent remission may follow a 
relatively short course of hormone ther- 
apy. 

Skin Diseases.—The progressive skin 
lesions of pemphigus are arrested and 
considerable healing with epitheliza- 
tion occurs when adequate doses of cor- 
tisone or ACTH are given. Other 
manifestations of disease activity im- 
prove or disappear.’ The improvement 
varies in degree from one case to the 
next. Relapse oceurs at varying peri- 
ods after therapy is discontinued limit- 
ing the value of therapy to the man- 
agement of acute exacerbations or in- 
tereurrent complications. 

The results of ACTH or cortisone 
therapy in cases of dermatomyositis 
vary from dramatic improvement to no 
change in the disease process. In the 
most favorable response there is clear- 
ing of the skin lesions, improvement in 
strength, and a feeling of well-being. 
The ESR, fever, anemia, and serum 
proteins return to normal limits. His- 
tologie study of skin and muscle biop- 
sies demonstrate the disappearance of 
the inflammatory reaction but no 
change in the degenerative changes 
present.* ** "© The creatinuria in der- 
matomyositis is unaffected.* 

Relapse generally occurs shortly 
after hormone therapy is discontinued 
with a return of all the evidence of ac- 
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tivity although prolonged remission 
may occur. In most instances, ACTH 
and cortisone will do no more than tem- 
porarily interrupt the acute manifesta- 
tions of dermatomyositis. There is no 
value of hormone treatment in the 
late case. Further evaluation is need- 
ed to determine the value of early and 
prolonged treatment. 

Scleroderma responds in as variable 
a fashion as, does dermatomyositis. 
There is no change in the fibrinoid al- 
teration, arterial obliteration, and 
atrophy of the skin.* The edema, cel- 
lular infiltration, and early induration 
may be improved. There may be some 
loosening of the collagen fibers.** The 
fever and ESR fall to normal and the 
pain is ameliorated.*® Any improve- 
ment occurring persists only during 
therapy and there is no apparent 
change in the fundamental course of 
the disease. Further evaluation of 
prolonged therapy instituted early in 
the disease is necessary to determine 
if irreversible changes can be pre- 
vented. 

Leucemia.—The lysis of lymphatic 
tissue associated with the administra- 
tion of ACTH or cortisone led to many 
studies of the effect on the lymphatic 
and acute leukemias, the lymphomas, 
lymphosarcoma, and granulocytic leu- 
cemias.* "78 The response of these 
malignant diseases is variable. There 
is generally some lysis of lymphoid 
tissue. Transitory remissions may oc- 
eur but not permanent cures. Chil- 
dren with these diseases may be made 
more comfortable and study of the 
changes associated with hormone ad- 
ministration may lead to more under- 
standing of the basic pathologic proc- 
ess. 

Periarteritis Nodosa:—The  treat- 
ment of periarteritis nodosa with 
ACTH or cortisone is associated with 
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a dramatic improvement in the sub- 
jective symptoms and fever, and a 
gradual fall in the ESR. Hematuria 
and proteinuria, however, are unaf- 
fected and in many instances become 
worse.* 77 * 8° The improvement per- 
sists for varying periods after therapy 
is discontinued but permanent remis- 
sions have not been reported. Histo- 
logic examination of fatal cases treated 
with ACTH or cortisone shows heal- 
ing of the inflammatory arterial lesion 
with fibrous obliteration associated 
with generalized multiple infarctions.*° 
Further investigation is required to 
determine if the fibrous obliteration 
extends when the inflammatory reac- 
tion is controlled and to determine the 
nature of the effect on the renal lesion 
before ACTH and ean be 
accepted for general use in the man- 
agement of periarteritis nodosa. 
Convulsive Disorders.—The occur- 
rence of personality changes ranging 
from a feeling of well-being to eupho- 
ria to a psychosis associated with 
ACTH or cortisone administration is 
well known. Convulsive disorders 
have developed or been aggravated in 


cortisone 


association with these agents and also 
relieved or ameliorated by them.’ * §? 
Concomitant changes in the electroen- 
cephalogram occur.* ** Until the 
mechanism and significance of these 
changes has been determined, hormone 
therapy is not warranted in the gen- 
eral therapy of epilepsy and any sig- 
nificant personality deviation should 
be an indication for considering the 
discontinuation of ACTH or cortisone 
therapy. 

Granulomas.—Pulmonary beryllium 
granulomatosis and nonspecific pulmo- 


nary granulomas have been treated 
with ACTH. These lesions decrease 
in size; there is a decrease in the 


amount of sputum and manifestations 
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of toxicity. Exacerbation of all symp- 
toms occurs when hormone therapy is 
discontinued.** ** ** Adequate evalu- 
ation of this response is not possible 
at this time. 

Acute Infections.—The use of ACTH 
or cortisone in acute infections, tuber- 
eulous, and other chronic in- 
fections is not warranted at this time. 


more 


Hormone therapy is associated with 
a dramatic improvement in the pa- 
tient’s feeling of well-being. Eleva- 
tions of temperature, ESR, and white 
blood count if present return to nor- 
mal in most instances.” ** Cultures 
remain positive, however, and the 
bacterial sensitivity to antibiotics is 
unaffected.** The serum antibodies 
are not affected.*® ** The skin reac- 
tions to bacterial antigens may or may 
not be inhibited although delayed 
reactions of the tuberculin type are 
either blocked or inhibited.* ** ** 7° 
ACTH or cortisone have no rec- 
ognized effect on the infecting agent 
but interfere with the host’s ability to 
react to the infection. This is sup- 
ported by experimental infections in 
animals where the mortality rate is 
higher in those receiving ACTH or 
cortisone.** °° There are indications 
that the human being is more sus- 
ceptible to infectious processes and 
that pulmonary tuberculosis tends to 
extend during ACTH and cortisone 
therapy.?® 
' Pending further _ investigation, 
ACTH and cortisone should not be 
used in the therapy of infectious dis- 
eases. If an infectious disease de- 
velops during therapy indicated for 
other reasons, intensive specific ther- 
apy must be instituted, and if the re- 
sponse is not adequate, ACTH or cor- 
tisone should be discontinued. In 
some instances, prophylactic antibi- 
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oties may be indicated during hormone 
therapy. 

Hepatic Conditions.—In contrast to 
other infections, ACTH or cortisone 
may be of value in the management of 
liver disease. Bongiovanni and Eisen- 
menger” have shown improvement in 
an idiopathic type of biliary cirrhosis 
The re- 
sults in other forms of cirrhosis and 
in viral hepatitis have been incon- 
stant.*: °? °* In many instances, there 
improvement in liver 
and a fall in the 
Serial biopsies show 
evidence of histologic improvement 
during the administration of ACTH 
and cortisone. The inhibition of fibro- 
blast activity, the improvement in well- 
being and appetite associated with 
ACTH and cortisone may be of value 
in the therapy of liver disease but ade- 
quate evaluation is impossible at this 
time. 

Conditions in Which There is No 
Value —ACTH or cortisone are of no 
value in the treatment of poliomye- 
litis,°* the muscular dystrophies,® 
eystic fibrosis of the pancreas,*® or my- 
asthenia gravis,’® ** ** although in the 
latter instance early reports were 
favorable. 

Conditions Aggravated by ACTH or 
Cortisone.—The use of ACTH or cor- 
tisone in the presence of diabetes in- 
creases the insulin requirements due 
to the increase in gluconeogenesis 
and perhaps a peripheral inhibition of 
insulin utilization.* **?° Aggrava- 
tion of peptic ulcer symptoms and 
even perforation may occur secondary 
to ACTH or cortisone therapy.®*» 
Osteoporosis, acne, and hirsutism are 
made worse.* * 7 ?® Cushing’s syn- 
drome is made worse. The presence 
of congestive failure is a contraindica- 
tion to hormone therapy as the in- 


occurring in young females. 


has been an 
funetion studies 
serum bilirubin. 
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crease in blood volume and the sodium 
retention associated with cortisone and 
ACTH administration may be 
fatal.* ** 

Premature Infants—The exact 
place of ACTH or in the 
management of the premature or im- 
mature infants has not been established 
as yet. The functional immaturity of 
premature, and to a lesser extent the 
normal newborn, adrenal and kidney 
has been demonstrated.** ACTH 
causes an increase in sodium excre- 
tion,*? diminished weight gain or 
weight loss, an inerease in vigor 
and appetite, the disappearance 
of tyrosinuria, and a negative nitro- 
gen balance.®® 1° 1°! These changes 
return to the untreated level when 
therapy is discontinued. The changes 
with cortisone are similar but less con- 
sistent. 

Until more information is available, 
the use of ACTH or cortisone in these 
infants should be limited to nurseries 
with adequate staffs for close clinical 
and laboratory evaluation of the meta- 
bolie alterations associated with hor- 
mone administration. 

Burns.—There are indications that 
the use of ACTH or cortisone in pa- 
tients with extensive burns may carry 
with it more complications than the 
questionable beneficial results warrant. 
Until further evaluation is possible, 


cortisone 


_ ACTH and cortisone should not be 
used in these cases. 
CONCLUSIONS 
The definite indications for the 


clinical use of ACTH or cortisone are 
few in number. There are several 
conditions in which these agents may 
be of great value if used cautiously 
and the eases are carefully selected. 
The investigations which have been 
carried out indicate that these com- 
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pounds have two basic functions in 
clinical medicine: first, a physiologic 
replacement of a deficient endogenous 
hormone; second, to block the manifes- 
tations of, but not significantly alter, 
an underlying disease process. It is 
to be hoped that the somewhat limited 
value of these compounds in clinical 
medicine will be compensated for by 
their serving as a key to the nature of 
the underlying mechanism in those 
disease states characterized by a form 
of hypersensitivity reaction. The use 
of these agents will always be com- 
plicated by the development of ‘‘toxic’’ 
manifestations resulting from exag- 
geration of the many physiologic ef- 
fects. Their use in clinical pediatric 
therapeutics should be limited to pa- 
tients with a disease process in which 
the beneficial results expected warrant 
the risk involved. Careful clinical 
and laboratory observations are obliga- 


tory to avoid serious ‘‘toxiec effects.’’ 


SUMMARY 
1. Eight selected cases are reviewed 
to demonstrate the problems involved 
in the adequate care of a patient re- 
ceiving ACTH or cortisone. 
2. The physiologic actions of ACTH 
and cortisone are reviewed. 
3. The use of ACTH and cortisone 
in ¢linieal therapeuties is summarized. 
4. The greatest value to be gained 
from these agents is a better under- 
standing of many poorly understood 
diseases through careful clinical and 
scientific investigation, 
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Psychologic Aspects of Pediatrics 


EPILEPSY 


Rutu Morris Bakwin, M.D., anp Harry Bakwin, M.D. 
New York, N. Y. 


INCIDENCE 
N WORLD War I, 
applicants for the Armed Forces 
were rejected because of epilepsy. In 
World War II, 2 to 5 per cent of 
young male adults reporting for mili- 
tary service were regarded as epileptic. 
Males are more often affected than 
females in almost a 3:2 ratio. About 
one-third of the afflicted individuals 
had seizures before the fifth birthday. 
Of school age children in the United 
States approximately seven per 10,000 
are epileptic. 
INTELLIGENCE 
The view is widely held that epilep- 
ties tend to deteriorate intellectually 
and that the majority are mentally re- 
tarded. Pintner and his collaborators’ 
concluded, from a survey of the studies 
made between 1926 and 1938, that, al- 
though some children with epilepsy had 
superior intelligence and many had 
normal intelligence, the proportion 
below I1.Q. 100 was larger than in chil- 
dren not so afflicted. In one series the 
average I.Q. was 80, in another 92. 
Memory of all types, immediate, re- 
mote, and rote, was most adversely af- 
fected. Arithmetic appears to be the 
most difficult subject for the epileptic. 
Sullivan and Gahagan’ tested 103 
children and Deutsch and Wiener* 
tested seventy with the following re- 
sults : 


From the Department of Pediatrics, Col- 
lege of Medicine, New York University-Belle- 
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0.7 per cent of 


Sullivan Deutsch 
and Gahagan and Wiener 
Percentage Percentage 


19.3 


Intelligence 


Superior 

High average 
Average 36.8 
Low average 19.4 
Borderline 5.8 
Feeble-minded 18.4 


These figures show a preponderance 
of low I.Q.’s, although Deutsch and 
Wiener state that ‘‘the intelligence 
curve approximates that characteristic 
of the clinic group as a whole.’’ Sheps* 
found the 1.Q. of noninstitutionalized 
epilepties of military age in World War 
II to be only slightly lower than that 
of the general population. 

According to Lennox® the most fre- 
quent intellectual disturbance associ- 
ated with epilepsy is inadequacy. 
Fourteen per cent of epileptic patients 
are definitely deteriorated and another 
22 per cent are slightly subnormal. Ii 
some instances the mental defect is 
only incidentally related to the epilepsy 
and may be looked upon as genetically 
determined. This accounts for about 
30 per cent of the epileptic defectives. 
In others a traumatie factor, such as 
an injury or a disease, may lead to 
both mental deficiency and epilepsy. 
Lennox ascribes 25 per cent of the 
mental defectives to this group. De- 
terioration may also be produced by 
the repeated anoxia and inereased in- 
tracranial pressure that accompany re- 
eurrent convulsions. Cerebral dys- 
rhythmia, the periods of ‘‘ shifting dull- 
ness.’’ the periods of amnesia, or the 
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manic episodes of a psychomotor sei- 
zure may be factors here, too. Lennox 
places 20 per cent of the defectives in 
this group. 

In about 25 per cent of the mentally 
slow epileptics, the alteration in mental 
functioning is referred to by Lennox 
as pseudodeterioration. Isolation from 
normal and stimulating contacts, fear, 
shame, and discouragement may lead 
to stagnation of thought and action 
that closely resembles deterioration. In 
this group may also be included pa- 
tients who receive overdosage of seda- 
tive drugs. Pseudodeterioration is 
reversible with proper care. 

It is the opinion of Lennox that, ex- 
cluding brain-injured persons, the 
mentality is unaffected in epilepsy. 
Among 300 private patients, without 
evidence of cerebral damage, the aver- 
age I.Q. of children (Stanford Binet) 
was 106, and of adults ( Wechsler-Bel- 
levue) 113. The variation about the 
mean was also normal. A study of 
twenty-eight pairs of monozygotic 
twins, only one twin having had chronic 
epilepsy the other remaining normal, 
gave similar evidence. When there 
was no cerebral pathology, the spread 
between the two twins was only 4 1.Q. 
points whereas the difference was 36 
points when the brain had suffered 
gross injury. He concluded, therefore, 
that the innate endowment and the in- 
jury to the brain were far more im- 
portant than the presence of epileptic 
seizures. 

Some epileptics do superior work in 
school. Of seventy known epilepties 
at the University of Michigan between 
1930 and 1939,° 74.3 per cent graduated 
or were progressing satisfactorily in 
college. Of the college population 0.06 
per cent were epileptic. The same in- 
cidence was found by Patry’ in the 
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New York public schools in 1932 to 
1937. 

The personality patterns of the 
seventy epileptic students were not 
strikingly different from those of other 
students referred to the mental hygiene 
clinic. Pessimism, inferiority feelings, 
egocentricity, instability, impulsiveness 
were somewhat more frequent than in 
the average student. Lack of regular- 
ity and poor self-discipline were en- 
countered often, as well as some diffi- 
culty in academic achievement. Per- 
sonal maladjustment, not associated 
with the epilepsy, was found in forty- 
eight of the seventy students. 

Epileptic patients with normal elec- 
troencephalograms are likely to have 
better scholastic and occupational ree- 
ords than those with abnormal pat- 
terns. Abbott and Schwab* studied 
193 epilepties over a ten-year period. 
Forty patients or 21 per cent had 
normal electroencephalographic records 
between seizures. They had fewer con- 
vulsions, and the onset was at a later 
age than in the other patients. Only 
four of them had been put out of 
school, had lost or changed their jobs, 
or were unemployed because of epi- 
lepsy. 

On retesting, epileptic children vary 
considerably in performance, some 
gaining more than would be expected 
in the elapsed time and some less. 
Evidently a few patients deteriorate 
markedly. Deterioration was more fre- 
quent when the age of onset was before 
6 years. 

The factors responsible for lowering 
the I.Q. in some persons with epilepsy 
are: 


1. The initial brain injury when it 
involves the higher centers. 
2. Secondary damage owing to the 


convulsions. The more severe and fre- 





778 


quent the seizures the greater the like- 
lihood of cerebral damage and depres- 
sion of the intelligence. Consequently 
in petit mal mental functioning is not 
affected. 

3. Sedative drugs may depress men- 
tal activity. This change is reversible. 

4. Lack of educational and social op- 
portunities may be a factor as when 
the child with epilepsy is kept out of 
school and away from normal social 
intercourse. 


EMOTIONAL DEVELOPMENT 


An excellent review of the psycho- 
logie aspects of the epileptic child is 
presented by Bridge. He emphasizes 
(1) the psyehie trauma to the individ- 
ual which may and often does result 
from the disease, and (2) the pro- 
nounced influence which emotional dis- 
turbances may have on the course of 
the seizures. He found personality dis- 
orders in about half of his children 
with epilepsy. In approximately 10 
per cent the disorder was severe. The 
nature of the disturbance was not spe- 
cifie. 

Bridge has described the child’s feel- 
ings regarding his disease as obtained 
from interviews with patients. Before 
the seizure the child is abruptly seized 
with a strange, terrifying feeling of 
impending death. The world goes 
black. He awakens to find himself in 
bed surrounded by excited, agitated 
adults. He is puzzled by the excite- 
ment, he is told nothing and he gets 
the impression that he is not to ask. 
The episode is never mentioned and 
dietary and play restrictions are im- 
posed. The are unusually 
solicitous about him. 


parents 


As the attacks continue injuries are 
sustained, some of which require hos- 
pitalization. There are visits to doctors 
and further restrictions of activity or 
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even school attendance. The other chil- 
dren act strangely toward him and 
some call him names. He reacts to the 
jibes of his schoolmates either by bra- 
vado and bullying or by withdrawing 
into his shell and self-imposed isolation. 
In either case he lacks the insight and 
confidence necessary to adjust to his 
infirmity; and parents and physician 
rarely help him. 

According to Bridge the intense 
dread of an impending attack which 
some children experience may actually 
precipitate seizures. In his experience 
seizures are more frequent and severe 
during periods when such emotional 
factors are operating. In addition to 
the fear of death, epileptic children 
experience feelings of hopelessness and 
resentment against the attitudes which 
others show toward them. Bridge be- 
lieves that emotional difficulties in the 
epileptic child arise as a result of 
awareness that he is different from his 
peers and because of the need to adjust 
hopes and ambitions to the limitations 
set by the disease. 

Previous to the illness epileptic chil- 
dren are not unusual. With the onset 
of seizures, however, parents frequent- 
ly deseribe a change in _ behavior. 
Though some children appear unaffect- 
ed by the disease, the majority become 
unstable, dissatisfied, restless and dis- 
tractible, demanding, resentful, quar- 
relsome, and disobedient. Outbursts 
of temper are frequent. Interest in 
school lags and they may become dis- 
turbing and annoying in the classroom. 
Continuance of these symptoms is 
likely to exaggerate the epilepsy as 
time goes on. 

The early personality and behavioral 
changes in the epileptic child are not 


specific. They are commonly seen in 
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children with any subacute or chronic 
disease. Nevertheless, in the epileptic 
child they probably represent some 
alteration in cerebral functioning and 
should be regarded as part of the dis- 
Punishment serves only to ex- 
aggerate the symptoms. The child be- 
comes more irritable and resentful. He 
feels himself discriminated against and 
unwanted and, in time, he develops 
a make-up formerly referred to as the 
epileptie constitution. 


ease. 


Deutsch and Wiener studied a group 
of epileptic children in their homes. 
Behavior and personality varied wide- 
ly. Although narcissistic behavior was 
found in some it was not characteristic 
of the entire group, and the same was 
true for aggressive behavior. Some of 
the patients, especially these with petit 
mal and psychomotor attacks, inhibited 
their aggression because of fear of re- 
taliation. 


Sullivan and Gahagan found that 
almost half of the children with epi- 
lepsy exhibited conduct disorders of 
various degrees. Most of them were 
hyperkinetic, antisocial, cruel, stubborn, 
and destructive. Their problems took 
the form of rage, temper tantrums, 
lying, stealing, nailbiting, and speech 
difficulties. In most instances the epi- 
lepsy was of long duration, having de- 
veloped before 2 years of age in 34 per 
eent. He found no relation between 
the severity of convulsions and the 
emotional upset. Many of these chil- 
dren came from homes where siblings 
also had problems. Mentally retarded 
children had more conduct disorders 
than those of normal intelligence. 

Much of the aggressive behavior of 
epileptic children has been thought 
to be the reaction to rejection by the 
parents and by society. Feelings of 
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guilt may produce antisocial behavior. 
Demands for attention or frustration 
have in some instances caused epileptic 
children to simulate clinical seizures. 
These hysterical attacks are difficult to 
differentiate from real grand mal sei- 
zures. 

Not all epileptic children show per- 
sonality abnormalities but, when pres- 
ent. these may be more serious than 
the convulsions and are often the rea- 
son for institutionalizing the child. 

Bradley’ divides the behavior diffi- 
culties associated with epilepsy into 
two general groups. The first are those 
which are direct and primary expres- 
sions of disordered cerebral function. 
Since such symptoms arise, presumably, 
from the same alterations in brain 
function as produce the convulsions, a 
certain similarity in symptoms is to 
be expected. In the second group, the 
symptoms are expressions of the pa- 
tient’s own reactions to his illness. 
Such reactions will depend on the 
child’s personality and on the way his 
illness is regarded by the people around 
him. Since these vary from patient to 
patient, the secondary symptoms will 
also vary in different individuals. 

According to Bradley, the general 
behavior that is primarily character- 
istic of the epileptic child consists of 
a cluster of five traits. No one or two 
of these are characteristic but the pres- 
ence of several gives a general pattern. 
The traits are (1) erratie variability 
in mood or behavior, (2) hypermotility, 
(3) irritability, (4) short and vacillat- 
ing attention span, and (5) a rather 
selective difficulty in mathematics as 
a school subject. 

Erratic variability in mood or be- 
havior expresses itself by fluctuations 
in social adaptability without apparent 
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THE 


cause or purpose, occurring, usually, at 
The child has good 
days and bad days at home and at 


irregular intervals. 


school and he may be as puzzled and 
frustrated by them as are his parents 
and teachers. The hypermotility or 
overactivity and the distractibility or 
short attention span are similar to that 
seen in other children with organic 
brain disease. It tends to decrease as 
child 


frequent symptom of many sorts of 


the matures. Irritability is a 
emotional maladjustment but it is often 
developed to a high degree in the epi- 
Its 
any relationship to circumstances in 
the child’s 
makes it diffieult to understand. 


leptie child. oeeurrence without 


environment sometimes 

A certain number of children have 
been described who show the grouping 
of symptoms considered by Bradley to 
be characteristic of the epileptie child, 
vet have no convulsions. A consider- 
able proportion of these children show 
electroencephalographie changes resem- 
bling those found in epilepsy. 

The secondary behavior disturbances 
are those which are likely to occur in 
children who are victims of chronic ill- 
ness. Additional factors to be con- 
sidered in epilepsy are the dramatic 
suddenness and unpredictability of the 
episodes. 
Rorschach tests reveal a _ picture 
which is characteristic but not pathog- 


nomoniec. Intellectual control over the 
affective, emotional, and _ instinctive 
spheres is deficient. In addition there 


is anxiety, aggressiveness, and 
mental efficiency. In 
grand mal attacks the anxiety is very 
strong while in those with petit mal 
attacks, especially in its psychomotor 
form, aggressiveness is more evident. 


poor 


patients with 
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The idea that a specific epileptic 
personality exists has been pretty gen- 
erally disearded. 

Epilepsy and schizophrenia are rare 
in the same person. The apparent 
antagonism between those two condi- 
tions led to the introduction of con- 
vulsive therapy for schizophrenia. 

Some of the psychologic hazards con- 
fronting the child with epilepsy are: 


Those with mental handicaps being 
pushed beyond their capacities. 


Failure to achieve leadership, and 
feelings of failure and defeat. 


Tendency to become hypochondriacal 
with many minor complaints. 


Excessive fatigue owing to the pres- 
ence of an associated defect, such as 
poor vision, hemiplegia, ete., resulting 
in irritability. 

Parental mishandling, especially 
overprotection and oversolicitousness, 
is not uncommon. A number of par- 
ents believe that epileptic children are 
more vulnerable to the risks of every- 
day life than others and they therefore 
limit normal social relationships and 
play. Dependency and infantilism are 
encouraged in this way. 

When the convulsions persist over 
a long period the child is often rejected 
because of the difficulties involved in 
earing for him. He may react to the 
rejection with feelings of guilt and shy, 
sensitive, and antisocial behavior. This 
is intensified when he is unable to at- 
tend school or when he is not accepted 
in the community. Other children re- 
act to parental rejection with hostility, 
aggressiveness, and incessant demands 
for attention. 

From 50 to 75 per cent of epileptic 
children in New York City attend 


publie school, 25 to 33 per cent remain 
at home where many receive instruc- 
tion, 5 per cent are committed to insti- 
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tutions for epilepties, and about 15 
per cent live in state schools for the 
feeble-minded. 

The possibility of an adverse effect 
from drug therapy should be kept in 
mind. In many instances the large 
doses of sedatives considered necessary 
cause depression and interfere with 
memory and concentration. In addi- 
tion there may be fatigability or drow- 
siness. 

It has been stated that, although 
there is no characteristic body build in 
epileptics, facial asymmetry is fre- 
quently present. Left-handedness is 
common, estimates ranging from 5 to 
19 per cent. If right-handed, the child 
probably comes from a _ left-handed 
family. Seventy per cent of one series 
showed this. Epileptic girls have been 
found to mature late, 16 years being 
the usual age of beginning menstrua- 
tion, 


EMOTIONS AND THE INITIATION 
OF AN ATTACK 


Opinions differ as to whether or not 
emotional disturbances may initiate 
epilepsy. Though Bridge was unable 
to find any examples in his patients 
where the psychologic factors were of 
primary importance he, in agreement 
with others, believes that this is a pos- 
sibility. 

On the other hand, Lennox states 
that the basis for the seizures in epi- 
lepsy is primarily pathophysiologic, not 
pathopsychologic. The seizures are the 
outward expressions of abnormal elec- 
trical discharges of the brain. These 


fluctuate from time to time; they are 
allayed by antiepileptic drugs and by 
certain chemical alterations in the blood 
flowing through the brain. 
trast, 


In con- 
emotional upheavals, such as 





781 


hysterical fits, are not accompanied by 
abnormal wave patterns. He holds that 
emotion may aggravate but not origi- 
nate abnormal wave patterns. 

Aring, Lederer, and Rosenbaum" de- 
seribed three adults with cortical dys- 
function in whom emotional stress was 
a prominent factor in precipitating sei- 
zures. The attacks were controlled by 
psychotherapy in addition to anticon- 
vulsants. Berlin and Yeager’? reported 
four children (aged 4%, 314, 74%, and 
18 years, respectively) in whom the 
emotional state appeared to influence 
the frequency and severity of the sei- 
zures as well as the abnormality of the 
electroencephalograms. 

Chronic tension states are regarded 
by some observers as potent factors in 
precipitating epileptic seizures. They 
may increase the frequency and sever- 
ity of the seizures over a period of 
weeks, months, or even years. Only 
rarely has a disturbing event preceded 
the onset of the first convulsion. In 
one series a specific episode could be 
found in less than one-tenth of the 
eases. In about the same proportion of 
instances, family discord, misunder- 
standing of the principles of child 
training, and mounting difficulties in 
the home situation preceded the first 
attack. A familial tendency toward 
convulsive disorders and personality 
factors accounted for the majority of 
cases. 

Emotional factors have little influ- 
ence on the disease in children under 
3 or 4 years but they assume increas- 
ing importance with time. 

On the whole, a survey of the liter- 
ature indicates that emotional states 
ean influence epilepsy and dysrhyth- 
mia, though in most instances to a 
minor degree only. Occasionally they 
may be decisive. 
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PETIT MAL 


Emotional factors are among the 
most potent agents preciptating petit 
mal attacks in children. Cerebral ac- 
tivity tends to suppress some seizures. 
This is best illustrated by the disap- 
pearance, in certain individuals, of the 
characteristic alternate dart-and-dome 
wave formation of petit mal when the 
person puts his brain to work by open- 
ing his eyes or by thinking intently. 
Presumably increased activity of the 
brain cells inereases their concentra- 
tion of carbon dioxide and lactic acid, 
thereby decreasing nervous irritability. 
In susceptible patients painful sensory 
stimuli, tension, uncertainty, anxiety, 
frustration, and suspense may precipi- 
tate both petit mal and the character- 
istic electrical changes in the brain. 
Attacks do not take place during active 
play or during a stimulating experi- 
ence such as a party or shopping trip, 
but they may be more frequent the 
Seolding, anxiety, fear of 
criticism increase attacks while har- 
mony and contentment tend to bring 
improvement. 

According to Bridge, petit mal, unas- 
sociated with grand mal, affects quiet, 
inactive, frail-appearing, well-behaved 
children. On the whole, intellectual 
“apacity is good and the children are 
ambitious and responsible. At play 
they are active and tireless. They are 
conscientious almost to a fault and they 
sense failure and criticism keenly. 


next day. 


OCCUPATIONAL OPPORTUNITIES 

Most epilepties can hold jobs success- 
fully. In a study of 1,105 patients of 
working age, Lennox and Cobb™ found 
51 per cent fully able to work, 28 per 
cent partially able, and only 21 per 
cent ineapacitated. The list included 
farmers, laborers, mechanics, stenog- 


raphers, salesmen, and professional 
workers such as clergymen, dentists, 
engineers, lawyers, teachers, and phy- 
sicians in the following percentages. 


Women 
Percentage 


Men 


Percentage 


Profession and arts : 6 
Business 
Skilled work 
Unskilled and 
domestic 
Student 


During the war epileptics were em- 
ployed widely and were found to be 
adequate. Certain occupations are nec- 
essarily prohibited because of the 
dangerous results of a seizure. 

Fox made a follow-up survey on 351 
epilepties who had been cared for in 
residential schools for eight years to 
see how many were able to make a 
successful adjustment in adult life. His 
findings were as follows: 

Percentage 
More or less self-supporting 29 
At home without gainful em- 15 
ployment 
In institutions 


Dead 
No report 


TREATMENT 

The primary aim of treatment. is 
control of the seizures and for this pur- 
pose a number of drugs are available. 
At the same time attention should be 
given to psychologic factors. It is un- 
wise to dose the child with sedatives in 
such amounts as to interfere seriously 
with normal mental and emotional de- 


velopment; or to impose drastic restric- 
tions of diet and activity which set the 
child apart from the stimulating com- 
panionship of his fellows and the bene- 
fit of a full educational program. 
Unless he is careful, the physician 
may, by his manner, increase anxiety in 


the patient and the parents. Instead 
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he should assume an air of confidence 
which is generally justified by the avail- 
ability of a large and growing number 
of effective drugs. 

An explanation to the child, com- 
mensurate with his age and compre- 
hension, of the nature of his illness will 
assist him in accepting necessary limita- 
tions of his activity and in taking some 
responsibility for his safety. At the 
same time he should be assured that 
there is no danger of death during the 
seizures and that his condition can be 
improved. 

Discussions with the parents about 
the emotional problems of the child and 
his need for reassurance of their affec- 
tion for him are also useful. The child 
should be encouraged to discuss his 
problems freely, preferably with a par- 
ent or the physician, in order to reduce 
pent-up doubts and resentments. 

Special interests and activities should 
be encouraged. Opportunities for suc- 
cess in fields where the patient shows 
special aptitude serve to compensate, in 
some degree, for the limitations set by 
. the disease. 

The family, school officials, and 
others responsible for the child should 
know something about epilepsy. When 
emotional disturbances arise they are 
managed as in children without epi- 
lepsy. 

One of the most important needs is 
the education of the public about epi- 
lepsy. A well-controlled epileptic often 
goes for years without an attack out- 
side the home. Were it not for the 
apprehension and alarm with which he 
is viewed he could function normally. 

Phenobarbital is generally ineffec- 
tive for the control of behavior disturb- 
ances in the child with epilepsy. In- 
deed, in the experience of some, be- 
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havior has worsened. On the other 
hand, Dilantin has been found to have 
a favorable effect in a considerable pro- 
portion of cases, even when the seizures 
themselves were not a major problem. 
The symptoms most likely to be im- 
proved with Dilantin are those listed 
by Bradley as ‘* primary symptoms’’— 
irritability, hypermotility, and vari- 
ability of behavior. Similarly bene- 
ficial results have been reported with 
Tridione, Mesantoin, and Phenurone. 

In the experience of Bradley and 
others the most effective preparations 
for the control of the primary behavior 
disturbances are Benzedrine and Dexe- 
drine, the former somewhat better 
than the latter. These drugs are used 
in full dosage, depending on the re- 
sponse of the individual child. Their 
stimulating action may neutralize an- 
noying soporific effects of the large 
doses of sedative drugs sometimes nec- 
essary to control seizures. 

Some children might be encouraged 
to know that a large number of dis- 
tinguished persons are said to have 
been epileptics: Julius Caesar, Lord 
Byron, Alexander the Great, Napoleon, 
Peter the Great, Alfred the Great, 
Mohammed, the Duke of Wellington, 
Algernon ©. Swinburne, Dostojewski, 
Flaubert, Guy de Maupassant, Hector 
Berlioz, Blaise Pascal, and Vincent Van 
Gogh. 

Parents of epileptic children may 
obtain helpful information from the 
Illinois Epilepsy League, 130 North 
Wells St., Chicago, Ill., and from the 
books by Lennox"t and Putnam.*® 
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Comments on Current Literature 





EXPERIMENTAL RUBELLA IN HUMAN SUBJECTS 


MONG the causes of neonatal 
death, congenital abnormalities 
rank third, and in a significant num- 
ber of instances, the congenitally mal- 
formed infant, who survives beyond 
the newborn period, presents difficult 
problems which are familiar to all 
who deal with the pediatric subject. 
In an effort to ameliorate this situa- 
tion, widespread interest in congen- 
ital abnormalities has been aroused. 
Various pertinent investigations have 
been carried out, directed chiefly to- 
ward the problems of etiology and 
possible prevention of malformation. 
From the etiological point of view, 
noteworthy advance was made in 
1941 when Gregg reported the re- 
sults of a statistical study indicating 
correlation between the incidence of 
maternal rubella and the occurrence 
of fetal abnormality. Since 1941 a 
number of publications has appeared 
in the world literature which have 
verified and extended the observa- 
tions of Gregg. From these studies 
two main practical problems emerge: 
first, that of finding some means of 
immunizing young women against ru- 
bella before pregnancy, and, second, 
prevention of rubella in a nonimmune 
pregnant woman after known ex- 
posure to rubella has occurred. 
Anderson! of Melbourne, Australia, 
became interested in this problem con- 
cerning rubella, and undertook a se- 
ries of controlled studies which dealt 
with experimental infection of hu- 
man volunteers. Forty women partic- 
ipated in the study. Infective ma- 
terial was obtained from patients 
with typical clinical manifestations of 
rubella. Nasopharyngeal washings, 
using normal saline as a gargle, were 
collected from the patients early in 
the course of clinical illness. The 
washings were sealed hermetically in 
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glass ampules and stored in the frozen 
state at -70° C. This potentially in- 
feetive material, as required for use, 
was thawed, mixed with penicillin, 
and administered to human volun- 
teers by means of a nasopharyngeal 
spray. <A series of four carefully 
controlled experiments was com- 
pleted. In the first of these experi- 
ments the pool of nasopharyngeal 
washings employed had been obtained 
from five donors, all of whom had 
typical rubella with enlarged post- 
auricular and occipital lymph nodes 
and characteristic skin rash. After 
the addition of penicillin, 4% ml. of 
the infective washings was sprayed 
into the recipient’s oropharynx and 
nostrils. At the time of the spray- 
ing the recipient was requested to in- 
spire deeply so as to insure effective 
absorption of the material. In this 
initial experiment only one of thirteen 
recipients developed rubella, and in 
this case, mild clinical manifestations 
appeared after an incubation period 
of twenty days. It was of interest 
that a 16-year-old brother of this pa- 
tient, who came in contact with her 
during the infective period, developed 
typical and more marked clinical 
manifestations of rubella within six- 
teen days after first contact with his 
sister. 

In a_ second experiment, the 
throat washings were obtained from 
a single patient who had characteris- 
tic findings of rubella. The wash- 
ings were obtained approximately 
twenty-four hours after the first ap- 
pearance of the rash. Within fifteen 
minutes of obtaining these washings, 
the material was mixed with penicil- 
lin and administered by nasopharyn- 
geal spray to eight young women, all 
of whom gave negative history for 
rubella. On the seventh day follow- 
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ing inoculation, one of the eight de- 
veloped rubella of moderate severity ; 
the remaining showed no 
signs of illness. 

In the third of the experiments 
earried out by Anderson, the infec- 
tive material was obtained within six 
to twelve hours after the appearance 
of the rubella rash. This material 
had been frozen immediately and 
stored at —70° C. Later the material 
was thawed, and after the addition of 
penicillin, was sprayed into the nose 
and throat of ten volunteers, none of 
whom had known history of rubella. 
Two of the ten in this series showed 
clinical manifestations thirteen days 
following the nasopharyngeal inocu- 
lation. In both of these subjects the 
clinieal course of the disease was eon- 
sidered typical of rubella. 

The last of the experiments re- 
ported by Anderson involved fifteen 
volunteers with negative history of 
rubella, the pool of infective material 
heing composed of frozen, stored 
throat washings from seven patients 
with characteristic findings of rubella, 
obtained 14, 8, 2, 20, 2, 24, and 3 
hours, respectively, after first appear- 
anee of the rash. Seven of the fifteen 
volunteers thus inoculated developed 
rubella, the ineubation period rang- 
ing from thirteen to twenty days. 

On the basis of these controlled 
clinical studies, Anderson coneluded 
that typical rubella can be produced 
in human volunteers by nasopharyn- 
geal-route inoculation of throat wash- 
ings obtained early in the clinical 
course from patients with typical elin- 
ical manifestations of rubella. The 
virus present in such nasopharyngeal 
washings stored at —70° C. remained 
infective for a period of at least ninety 
days. The ineubation period of ex- 
perimentally induced rubella varied 
from thirteen to twenty days. Ae- 
cording to the clinical manifestations 
observed, the experimentally induced 
disease did not seem to differ from 
that occurring naturally. Nine sub- 
jects were inoculated who gave a defi- 
nite history of having had rubella 
within a period of six to nine years 


subjects 
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prior to the time of the experiment. 
None of these nine subjects developed 
any ¢linieal manifestation of the dis- 
ease. 

It is of considerable practical epi- 
demiologie importance that during 
this experimental study, three cases 
of secondary infection with rubella 
occurred, i.e., three susceptible per- 
sons exposed to subjects who had been 
inoculated experimentally developed 
clinical manifestations typical of ru- 
bella within the characteristic incuba- 
tion period following exposure. It 
seemed reasonable to assume that per- 
sons in whom rubella is induced arti- 
ficially are infective for susceptibles 
by contact. 

Anderson’s work has been con- 
firmed and extended recently by Saul 
Krugman and Robert Ward who re- 
ported at the meeting of the Society 
for Pediatrie Research (May, 1951), 
that both nasopharyngeal washings 
and blood obtained on the first day of 
rash from patients showing typical 
clinical manifestations of rubella con- 
tained the virus of rubella, and that 
intramuscular inoculation of suscep- 
tible persons resulted in infection. 
Aceording to the observations of 
Krugman and Ward the ineubation 
period varied from twelve to sixteen 
days, usually thirteen days. Similar 
results were obtained when fresh 
blood was inoculated intramuscularly. 
In one instance a volunteer who had 
received intramuscularly blood serum 
from an original case of rubella, de- 
veloped fever and postauricular node 
enlargement within thirteen days fol- 
lowing inoculation, but did not de- 
velop skin rash. However, 5 ml. of 
blood from this patient was admin- 
istered to another susceptible volun- 
teer who developed manifestations 
typical of rubella, including the skin 
rash. Blood and serum stored in a 
dry ice chest remained infective for 
a period of at least nine months. 

The observations of Krugman and 
Ward suggest that rubella infection 
can occur without the skin manifesta- 
tion, and that such a patient might 


serve as a souree of infection for 
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other susceptibles. These authors 
eonelude that rubella ean be trans- 
mitted to susceptible human subjects 
either by the intramuscular injection 
of serum or blood, obtained early in 
the clinical course of the disease, or 
by nasopharyngeal inoculation of nose 
and throat washings from patients 
early in clinical course. 

Any practical program of general 
immunization in young women prior 
to pregnaney would be limited some- 
what by the comparatively restricted 
sourees of infective material available 
for inoculation, i.e., blood or serum 
and nasopharyngeal washings from 
human subjects. Since experimen- 
tally induced rubella seems as con- 
tagious as the spontaneously or natu- 
rally oceurring disease, the danger of 
uncontrolled dissemination of rubella 
infection among the population, in- 
eluding pregnant members, must be 
recognized. 
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The other possible means which has 
been advocated for the control of the 
effects of rubella infection, namely, 
the use of immune substances admin- 
istered after exposure of the pregnant 
woman to the disease, is being evalu- 
ated in a number of clinies at the 
present time. These studies are of 
particular interest to the practicing 
physician in that the results suggest 
a possible approach to the contro] of 
at least one category of congenital 
malformation. 
RussELL J. BLATTNER 
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News and Notes 





Dr. Milton J. E. Senn has been appointed 
chairman of the department of pediatrics, 
Yale University School of Medicine, succeed- 
ing Dr. Grover Powers who resigned last July. 
Dr. Senn graduated from the University of 
Wisconsin Medical School in 1927 and was a 
fellow and instructor in pediatrics in St. 
Louis Children’s Hospital from 1929 to 1933 
with the late Dr. 
interested in 


where he was associated 
McKim Marriot. He 
child guidance and child psychology and was 
a Commonwealth Fellow for several years. 
He then became associated for a number of 
years with the Cornell Group in New York. 
In 1948 he succeeded Dr. Arnold Gesell as 
professor of pediatrics and psychiatry and 
director of the Child Study Center at Yale. 


became 


Dr. Charles F. MeKhann of Cleveland has 
director of 
is a newly 


been appointed acting medical 
United Cerebral Palsy. This 
created position to coordinate medical ac- 


tivities in the cerebral palsy field. 


annual meeting of the American 


The 


Heart Association will be held in Cleveland 


from April 17 to 20, 1952. Scheduled in 
previous years to precede the annual meet- 
ing of the American Medical Association, the 
sessions this year will be held in connection 
with the annual session of the American 
College of Physicians. 


The University of Minnesota will present 
a continuation course in pediatrics on Jan. 
7 to 9, 1952. The course will be held at 
the Center for Continuation Study and -is 
intended for general physicians. Dr. Allan 
M. Butler, professor of pediatrics, Harvard 
Medical School, Boston, will be the guest 
speaker for the course and will deliver the 
annual Clarence M. Jackson Lecture, spon- 
sored by the Phi Beta Pi Medical Frater- 
nity, on January 8. For the Jackson Lec- 
ture, Dr. Butler will present the subject, 
‘*Parenteral Fluid Therapy in Diabetic 
Acidosis.’’ Dr, Irvine McQuarrie, profes- 
sor and head of the department of pedi- 
atrics, will be chairman for the course and 
will be joined by clinical and full-time 
members of the staff of the University of 
Minnesota and the Mayo Foundation. 








Book Reviews 












Understanding Your Son’s Adolescence. J. 


Roswell Gallagher, M.D., Boston, 1951, 
Little, Brown & Co., 209 pages. Price 
$3.00. 

The reviewer finds it difficult to discuss 


this book without the use of too many super- 
latives. The author many years 
School Physician at Phillips Andover Acad- 
emy, Andover, Mass. This gave him an ex- 
tensive association with boys of adolescent 
age, and he has taken advantage of this op- 
portunity to study their physical, mental, and 
Some of his work 


was for 


psychological development. 
has been reported in medical journals and he 
has also written articles in lay publications. 
In this book he has brought together the re- 
sults of his with individual boys 
and their problems. He has given illustra- 


contacts 
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tions of the kind of situations which are 
presented to every practicing doctor who sees 
boys in this age group. His greatest con- 
tribution to the pediatrician will be in mak- 
ing him appreciate how much a sympathetic 
physician who makes no claim to being a 
trained psychiatrist can do to help the adoles- 
cent through his difficulties of adjustment. 
Although the book is written primarily in 
relation to boys, the point of view and the 
situations which it discusses occur also in 
girls, only with slightly different settings. 
The book is valuable, not only to the phy- 
sician but also to teachers who are dealing 
with adolescents. It is primarily addressed 
to parents, and if its point of view toward 
adolescence is adopted, many mistakes will 
be avoided and guidance found to meet prob- 
lems if and when they arise. 
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The book presents clearly the picture of 
the child emerging into the man, It men- 
tions briefly some of the physical changes 
which take place in the body but the major 
discussion is concerned with the influence of 
adolescence upon the emotional life and so- 
cial adjustments of the boy. One is im- 
pressed with the sane point of view which it 
presents in connection with all of the prob- 
lems which confront the growing boy, and 
the help which can be given him if he is 
treated as an individual who needs to be un- 
derstood, not condemned and punished. 

There are specific chapters in the book on 
reading difficulties, misbehavior, 
stealing, and the boy’s own attitude 
toward health. The field is covered quite 
thoroughly and the illustrations are particu- 
larly pertinent. The book can be unre- 
servedly recommended to teachers and par- 
ents, and should be read by every physician 
who has to do with children in the adolescent 
age period. The reviewer believes that this 
is the best book that has been written on the 
subject thus far. 


especially 


sex, 


R. M. 8. 


Children’s Radiographic Technic, Forrest 
E. Shurtleff, Philadelphia, 1951, Lea & 
Febiger, 80 pages. Price $3.75. 


Based on an experience with 150,000 
children at the Children’s Medical Center 
in Boston, the author has written an excel- 
lent manual of radiographic methods for 
the examination of children. After a brief 
discussion of the necessary equipment, the 
author goes thoroughly into the subject of 
the best positions for taking the desired 
picture. These of necessity vary from the 
positions for adults because of the inability 
of the child to cooperate because of his 
age or attitude to the procedure. This is 
followed by a chapter on special procedures 
as bronchography and encephalograms. To 
this is added a most valuable list of the 
techniques to be used at the different age 
levels compiled from an experience based 
on more than 200,000 exposures. It is a 
most useful book for those responsible for 
the taking of the roentgenograms of chil- 
dren, and should be of particular value to 
the hospitals and institutions where the 
experience with children in the radiologic 
department is limited. 
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Year Book of Pediatrics, 1951. Edited by 
Henry G. Poncher, Chicago, 1951, Year 


Book Publishers, 441 pages. Price $5.00. 


The 1950 to 
June 1951, has been abstracted by Poncher 
with the of Julius B. Rich- 
mond. As usual, all the important articles 
which have appeared to July of the cur- 
rent 


pediatric literature, July 


collaboration 


year have been selected for review. 
The thing that makes the book of special 
value, aside from relieving the pediatrician 
of trying to read everything, is the excellent 
editorial comments by the editors introduc- 
ing each chapter, and the briefer comments 
to many of the articles reviewed pointing 
out their significance and their relationship 
to other work on the same subject. We are 
that this editorial 
which was started some two or three years 
ago by Dr. Poncher has been extended in 
the current It has 
value of the book many times when com- 
pared with the issues of previous years. 
Without these comments many readers 
would have difficulty in evaluating the im- 
portance of the article reviewed. 


glad to see comment 


volume. increased the 


Diseases in Infancy and Childhood. Richard 
W. B. Ellis, M.D., F.R.C.P., Baltimore, 
1951, Williams & Wilkins Co., 695 pages. 


This is an excellent short text on pedi- 
atrics by the professor of child life and 
health at the University of Edinburgh. It 
is only about a third of the size of such 
standard American texts as and 
Holt and MelIntosh. Brevity has been 
obtained by sticking to the aspects of dis- 
ease that are pediatric in nature. The first 
250 pages, over a third of the text, cover- 
ing such subjects as the examination of the 
child, social, environmental, and constitu- 
tional factors, the newborn, congenital mal- 
formations, and prenatal infection, are 
thorough discussions, while the subjects 
where pediatrics overlaps internal medicine 
are quite sketchy in details. Thus an ex- 
cellent chapter on congenital malformations 
is some 120 pages in length as contrasted 
with a 60-page chapter on the communicable 
The 300 illustrations in the text 
Biographical 
exten- 


Nelson, 


diseases. 
are well selected and good. 
references to the chapters are not 
sive but well selected. 








Editor’s Column 





CARDIAC SURGERY 


HE truly amazing progress in the 
field of eardiae surgery is again 
the article, ‘‘The Di- 
rect Attack on Pulmonary 
Stenosis in the Tetralogy of Fallot”’ 


emphasized by 
Surgical 


by Downing and associates which ap- 
pears in this issue of the JOURNAL (p. 
645). 


eral reports of unsuccessful attempts 


Only twenty-five years ago, sev- 


at corrective cardiac surgery seemed to 
bear out the impractieability of this 
method of dealing with cardiae disease. 
Sinee that time, great advanees in an- 
esthesia, surgical techniques, fluid and 
antibiotie and 


electrolyte therapy, 


chemotherapy paved the way for a 


successful re-evaluation of the whole 
problem. 

Credit for the first successful liga- 
tion of a patent ductus arteriosus went 
to Gross and Hubbard in 1939, and for 
resection of an aortie coarctation, to 
Crafoord and Nylin in 1945. Also, in 
1945, Blalock and Taussig reported 
their initial work in the treatment of 
morbus caeruleus by anastomosing a 
systemic artery to the pulmonary 
artery. In 1946, Potts, Smith, 
Gibson reported a modification of this 


and 


Blalock-Taussig operation whereby a 
side-to-side anastomosis was made be- 
tween the pulmonary artery and aorta. 

In addition to great vessel surgery, 
has been manifest 
The clo- 


sure of septal defects has progressed 


increasing interest 
in intracardiae procedures. 


bevond the experimental stage and 


stenosed valves are now dilated, in- 


cised, and repaired. 
Bla- 


Since the introduction of the 


lock-Taussig operation for tetralogy of 
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Fallot, the question has been raised 
as to whether the shunt operation 
might create new problems for the pa- 
tient at a later date which might be 
avoided by a successful, direct surgical 
attack on the pulmonary valve and 
the infundibular stenosis. This ques- 
tion is in part answered by a recent 
report in which Taussig and collabora- 
tors' reviewed 857 patients diagnosed 
preoperatively as tetralogy of Fallot, 
who had received the shunt operation. 
The immediate mortality rate was 14 
per cent, and during the following six 
months only nine patients died, giving 
an over-all mortality rate of 16 per 
cent for this whole period. As only 
two of the nine patients who died post- 
operatively died reportedly of cardiac 
failure, apparent that the 
majority of these patients can ade- 
quately adjust to the change in hemo- 
dynamics. The of bac- 
terial endocarditis was less than 1 per 
cent in the 844 patients who survived 
Of the eightéen patients 
Eleven de- 


it seems 


occurrence 


operation. 
so affected, four died. 
veloped the infection during the early 
postoperative period. Taussig felt 
that onee the suture line had com- 
pletely healed, there did not appear to 
be increased susceptibility to infection. 

The work of Brock,?}** Sellors,® 
Downing and associates is ex- 
There seems little 
pulmonary valvu- 


and 
tremely important. 
doubt that direct 
lotomy is the operation of choice in 
valvular pulmonary stenosis with an 
intact septum or with an intra-auricu- 
lar septal defect. It is probably the 
operation of choice when there is an 
associated interventricular septal de- 
feet, without an overriding aorta. 
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There is real question, however, with 
regard to the direct attack in tetralogy 
of Fallot with an infundibular steno- 
sis. Even with mechanical dilatation, 
is the pulmonary artery usually ade- 
quate enough in size to give a good 
final result? If the pulmonary artery 
is sufficiently enlarged, will these pa- 
tients develop an Eisenmenger com- 
plex? Can the mortality rate be de- 
ereased sufficiently with further ex- 
perience ? 

It would seem that the answer to 
these questions can only be obtained 
by adequate, long-term follow-up and 
analysis of a larger group of patients. 
At present, the shunt type operation 


seems most satisfactory for geheral 
usage. 
M. J.C. 
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INTERPRETATIVE REVIEWS 


HE amount of medical literature 

published every month through- 
out the world makes it impossible for 
the physician to keep abreast of cur- 
rent advances by individual reading. 
For this have a 
definite literature. 
Some reviews are broad in nature and 


, 


reason ‘‘reviews’ 


place in medical 
cover a time period, while others cover 
almost everything that has appeared 
in a particular field, or concerns a 
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specifie disease. Frequently these in- 
clude the unimportant along with the 
important contributions, and only a 
worker in the particular field is able 
to differentiate between the two. 
The question of reveiws has often 
been discussed by the Editorial Board 
of the JouRNAL and from time to time 
over the years reviews have been pub- 


lished. At a recent meeting of the 
Editorial Board, the subject again 


came up for discussion, and the opinion 
was reached that it would be a desir- 
able feature if a series of ‘‘interpreta- 
tive’’ could be _ published, 
written by men who by their work 
and interest were qualified to discuss 


reviews 


the subjects. Subjects and authors 
were suggested by members of the 
Board with the result that a series of 
reviews has been arranged to be pub- 
lished during the coming year. 


The of 
poliomyelitis by Sabin in the Novem- 


discussion of transmission 
ber issue is an excellent example of 
The review 
in this issue the present 
status of the use of ACTH and cor- 
tisone in pediatrics. Among those that 
will be published in 1952 are Renal 
Function by Barnett, Virus Diseases 
in Childhood by Blattner, Chemical 
Growth in Infaney and Childhood by 
Forbes, Hydration Therapy by Hart- 
mann, Relation of the Central Nervous 
System to the Endocrine System by 
Heinbecker, The Choice of an Anti- 
biotic by Karelitz, The Newborn In- 
fant by Parmelee, Drug Treatment in 
Disorders 
Hematology by Zuelzer. 

The Editor will be glad to receive 
suggestions from JOURNAL readers as 
to subjects they feel might be of in- 
terest and value to have diseussed in 
this way. 


an interpretative review. 
discusses 


Convulsive by Poncher, 
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CHANGING CAUSES OF 
HE tremendous change in the rela- 
tive importance of diseases as a 

cause of death in childhood which has 

been taking place in the last fifteen 

years is pointed out by Kahn* in a 

recent short summary in the Reports 


of the Public Health Service. The 


number of deaths in childhood in the 
age period 5 to 19 years for the cardio- 


NUMBER OF 
INFECTIOUS AND 
PARASITIC 
17,449 
8,764 
3,990 


YEAR 
1933 
1941 
1948 


vascular diseases and cancer—the so- 
called degenerative condition—is now 
the 
from all the infectious and parasitic 
diseases This 
shown in the table taken from Kahn’s 
the National 


ereater than number of deaths 


combined. change is 
figures obtained from 
Office of Vital Statistics. 


*Kahn, H. A.: 
Sept. 28, 1951 


Pub. Health Rep. 66: 1246, 


DEATHS 
CARDIOVASCULAR 
AND CANCER 
7,153 
6,064 
4,514 


DEATH IN CHILDHOOD 


Tuberculosis in some form accounted 
for approximately 42 per cent of the 
deaths in the infeetious-parasitic group 
in this age period in 1948, while polio 
came second as a cause with 22 per 
eent. In the cardiovascular-cancer 
grouping the first accounted for 2,483, 
while 2,031 of the 4,514 deaths were 
attributed to eancer. Chronic rheu- 


RATE PER 100,000 POPULATION 
INFECTIOUS AND | CARDIOVASCULAR 
PARASITIC AND CANCER 
48.2 19.8 
25.5 17.6 
11.5 13.0 


matie heart disease was the chief 
eause of death (40 per cent) in the 
eardiae group, and leucemia (38 per 
cent) in the cancer group. 

It should be noted that while the 
remarkable decline in the fifteen-year 
period occurred in the infectious-para- 
sitic group, 17,449 to 3,990 deaths, a 
fall of 78 per cent, there was a fall in 
the number of deaths in the cardio- 
vascular-ecanecer group of 37 per cent. 
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Periarteritis Nodosa 4490. Branch, L. 
Roberts, M. H.: Periarteritis 
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Parker, W. A., & Barr, J. R.: Potas- 
sium bromate poisoning, Brit. M. J. 1: 
1363-1364, 1951. 
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146: 707-709, 1951. 
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betic acidosis), Acta paediat. 40: 198- 
212, 1951. 


Prematures 4508. Wallace, H. M., et al.: 
Pilot study of maternal and neonatal 
factors in premature infant mortality, 
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Resuscitation. See No. 4406. 
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Umbilical Hemorrhage. See No. 4444. 
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Brain 4575. Bering, E. A., Jr.: A Simpli- 
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der, D. W., et al.: Sequelae of western 
equine encephalitis, Neurology 1: 318- 
327, Aug. 1951. 


Eosinophile 4607. Glass, 0., & Kauder, W. 
G.: The relationship of the drop in 
circulating eosinophils after a_ single 
dose of ACTH (Thorn Test) to the 
ability of the patient to withstand a 
surgical procedure, J. Newark Beth 
Israel Hosp. 2: 164-170, July, 1951. 


& Lowenbach, 
Ann. Allergy 


Epilepsy 4608. Dees, S. C., 
H.: Allergic epilepsy, 
9: 446-458, July, 1951. 


Erythema Multiforme Exudativum 4609. 
Best, E. M., Jr. & MeKee, D. S.: 
Erythema multiforme exudativum, Am. 
J. Dis. Child. 82: 32-36, July, 1951. 


Erythroblastosis 4610. Bryce, L. M., et al.: 
The incidence and effects of Rh incom- 
patibility between mother and child, M. 
J. Australia 38: 781-792, June 2, 1951. 

4611. Johnsen, S.: Erythroblastosis 
foetalis and deafness, Acta Oto-laryng. 
39: 176-178, June, 1951. 


4612. K@élbl, H., & Judtmann, I: Zum 
Problem der Blutaustauschtransfusion 
beim Ikterus gravis neonatorum, Wien. 
klin. Wehnschr. 63: 493-495, July, 1951. 


4613. 
blastose, bedingt durch Abo-unver- 
triglichkeit, mit einer guten prognose 
fiir A,-kinder zu _ rechnen,'  Kiin. 
Wehnschr. 29: 414-415, June 15, 1951. 


Erythrodermia Desquamativa Medicamen- 
tosa 4614. Canlorbe, P.: Une derma- 
tose Curieuse chez le Nourrisson, Presse 
méd. 59: 916, June 30, 1951. 


Erythroderma Ichthyosiforme Congenitum 
4615. Vukas, A.: Erythroderma ichthyo- 
siforme congenitum. Epidermotecto- 
scopical description of a case, Arch. 
Dermat. & Syph. 64: 36-40, July, 1951. 


Esophageal Atresia 4616. Goulston, E.: 
Congenital esophageal atresia with 
tracheoesophageal fistula, M. J. Aus- 
tralia 38: 729-730, May 19, 1951. 


Dahr, P.: Ist bei familiiirer Erythro- 


Esophageal Relaxation 4617. Keizer, D. P. 
R.: Relaxatio cardio-oesophagealis, 
Acta paediat. belg. 5: No. 2, 
1951. 


116-119, 


Fat Digestion 4618. Goeters, W.: Der 
mikrobiotische Fettabbau im Magen- 
darmkanal von Siuglingen und Kindern, 
Ztschr. f. Kinderh. 69: 438-462, No. 5, 
1951. 


Feeding 4619. Wright, J.: Bacterial flora 
and bacterial counts of infants’ bottle 
feeds, Brit. M. J. 2: 138-143, July 21, 
1951. 


Foot 4620. 
M.: ‘Tarsal 
spastic flatfoot, J. 
1104, July 21, 1951. 


Funnel Chest 4621. Ravitch, M. M.: Pectus 
excavatum and heart failure, Surgery 
30: 178-194, July, 1951. 


Webster, F. 8., & Roberts, W. 
anomalies and peroneal 
A. M. A. 146: 1099- 


Galactosemia 4622. Ellenburg, L. L., & 
Peterson, J. C.: Chronic galactosemia, 
Am. Pract. 2: 602-611, July, 1951. 


Jackson, W. P. U.: The 
generalized developmental osseous 
dystrophies: 4. Gargoylism, South 
African M. J. 25: 385-386, June 9, 1951. 


Gastro-enteritis 4624. Buttiaux, R., et al.: 
Gastro-entérities infantiles A ‘‘esch- 
erichia coli,’’ Presse méd. 59: 1000-1002, 
July 11, 1951. 

4625. Kosenow, W.: Das Johannisbrotmehl 
in der Behandlung akuter Ernihrungs- 


stérungen, Deutsche med. Wehnschr. 76: 
900-902, July 6, 1951. 


Gargoylism 4623. 


Glycogen Storage Disease 4626. Mowry, R. 
W., & Bangle, R., Jr.: Histochemically 
demonstrable glycogen in the human 
heart with special reference to glycogen 
storage disease and diabetes mellitus, 
Am. J. Path. 27: 611-625, July, 1951. 


Growth 4627. Greenberg, B. G., & Bryan, 
H.: Methodology in the study ot 
physical measurements of school chil- 
dren; Part 1, Human Biol. 23: 160- 
179, July, 1951. 

4628. Thompson, H.: Data on the growth 
of children during the first year after 
birth, Human Biol. 23: 75-92, July, 1951. 


Handicapped Child 4630. Hoberman, M., 
et al.: A useful measurement tool in 
the physical rehabilitation program of 
preschool orthopedically handicapped 
children, Arch. Phys. Med. 32: 456-461, 
July, 1951. 


Hand-Schiiller-Christian Disease 4631. Mea, 
O.. & RBusso, N.: Contributo alla 
conoscenza della malattia di Hand- 
Schiiller-Christian, Minerva med. 42: 
33-41, July, 1951. 
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Heart 4632. Lasser, R. P., & Grishman, A.: 
Spatial vectorcardiography in children: 
An analysis of high R waves in right- 
sided chest leads, J. Pediat. 39: 51-60, 
July, 1951. 

4633. Hockerts, Th.: Untersuchungen 
zur Dynamik des gesunden kindlichen 
Herzens, Ztschr. f. Kinderh. 69: 431-437, 
No. 5, 1951. 


Heart Disease, Congenital 4634. Donzelot, 
E.: Déformations de la colonne verté- 
brale dans les cardiopathies congéni- 
tales, Semaine d. hép. Paris 27: 2216- 
2223, July 10, 1951. 

4635. Abrams, H. L.: Left ascending 
aorta with right arch and _ right 
descending aorta, Radiology 57: 58-62, 
July, 1951. 

4636. Bouchard, F., et al.: Le diagnostic 
des formes atypiques de persistance du 
eanal artériel par le cathétérisme du 
canal lui-méme, Arch. d. mal. du coeur 
44: 555-557, June, 1951. 

4637. Voussure, G., et al.: 
Acta paediat. belg. 5: 65-115, 
1951. 

4638. Larsson, Y., et al.: Congenital 
pulmonary stenosis without overriding 
Aorta, Am. Heart J, 42: 70-80, July, 
1951. 

4639. Gotzsche, H., et al.: Isolated pul- 
monary stenosis, Acta med. Scandinav. 
139: 431-444, No. 6, 1951. 

4640. Bahn, R. C., et al.: Coarctation 
of the aorta as a cause of death in 
early infancy, Am. J. Path. 27: 742-743, 
July, 1951. 

4641. Reye, R. D. K.: 
sis of the pulmonary 
extrapulmonary course, M. J. 
38: 801-802, June 2, 1951. 

4642. Brinton, W. D.: Haematological 
changes in cases of congenital cyanotic 
heart disease which have been sub- 
mitted to operations designed to im- 
prove the circuiation to the lungs, Guy’s 
Hosp. Rep. 100: 148-183, Nos. 1 & 2, 
1951. 


Hemangioma, 4643. Matthews, D. N.: Birth- 
marks and moles, Proc. Roy. Soc. Med. 
44: 609-622, July, 1951. 

4644. Ravitch, M. M.: Radical treat- 
ment of massive mixed angiomas 
(hemolymph angiomas) in infants and 
children; with report of hemipelvec- 
tomy in a 13-day-old infant, Ann. Surg. 
134: 228-243, Aug., 195i. 


Hemangioma, Liver 4645. Ball, J.: Large 
liver, case rep., C. M. H., Chicago 9: 
1919-1922, July, 1951. 

Hematoma, Intracranial 4646. Llltyd, James 
T. G., & Turner, E. A.: Traumatic in- 
tracranial haematoma, Lancet 261: 45- 
50, July 14, 1951. 


Symposium, 
y 7 
No. 2, 


Congenital steno- 
veins in their 
Australia 


Hemophilia 4629. Israels, M. C. G., et al.: 
Haemophilia in the female, Lancet 1: 
1375-1380, June 30, 1951. 


Hepatitis 4647. Cockburn, W. C., et al.: 
Homologous serum hepatitis and measles 
prophylaxis, Brit. M. J. 2: 6-12, July 7, 
1951. 


Hernia, Inguinal 4648. Wiklander, O.: 
Incarcerated inguinal hernia in child- 
hood, Acta chir. Seandinav. 101: 303- 
311, No. 4, 1951. 


Hydrocephalus 4649. Matson, D. D.: Ven- 
triculo-ureterostomy, J. Neurosurg. 8: 
398-404, July, 1951. 


4650. Crosby, R. M. N., et al.: Intra- 
uterine meningitis as a cause of hydro- 
cephalus, J. Pediat. 39: 94-101, July, 
1951. 


Hydronephrosis 4651. 
domen, case rep., C. 
1914-1919, July, 1951. 


Hygroma 4652. Sawyer, K. C., & Wood- 
ruff, R.: Cystic hygromas of the neck, 
Arch. Surg. 63: 83-91, July, 1951, 


Hyperparathyroidism 4653. Guerra, A. U. 
Ramon, et al.: El hiperparatiroidismo 
en el Nifio, Arch. de pediat. d. Uruguay 
22: 337-362, May, 1951. 

Hypertension 4654. Mathisen, H. S.: Ar- 
terial hypertension in unilateral, renal 
disease with inhibition of growth, 
treated with nephrectomy, Acta med. 
Seandinav. 139: 421-430, No. 6, 1951. 


Hyperthyroidism 4655. Drake, M. E., et al.: 
Treatment of juvenile thyrotoxicosis 
with propylthiouracil, Am. J. Dis. 
Child. 82: 43-48, July, 1951. 

Hypervitaminosis A. See No. 4589. 

Icterus 4656. Banh, D. B., & San, N. N.: 
Recherches sur l’ictére physiologique 
du nouveau-né, Presse méd. 59: 892-893, 
June 23, 1951. 


Icthyosis 4657. Lattuada, H. P., & Parker, 
M. 8.: Congenital ichthyosis, Am. J. 
Surg. 82: 236-239, Aug., 1951. 

Influenza 4658. Appleby, J. C., et al.: Im- 
munisation with influenza virus A vac- 
eines, Lancet 1: 1384-1387, June 30, 
1951. 

Injuries, Head 4659. Evans, J. P., et al.: 
Acute head injury, U. S. Armed Forces 
M. J. 2: 1001-1017, July, 1951. 


Intestine, Malrotation 4660. Salvati, L., & 
Hanson, C. G.: Incomplete rotation of 
the cecum with volvulus of the midgut, 
J. Internat. Coll. Surg. 15: 743-747, 
June, 1951. 

Intestine, Obstruction 4661. Jemson, J.: 
Atresia of the ascerding colon, Lancet 
261: 61-62, July 14, i951. 


Ball, J.: Large ab- 
M. H., Chicago 9: 











4662. Krafft, C. J., et al.: Congenital 
duodenal obstruction, J. Pediat. 39: 44- 
50, July, 1951. 


4663. Fontana, V. P., et al.: Occlusion 
intestinal de la primer asa yeyunal por 
adenitis mesenterica en un lactante de 
18 meses, Arch. d. Pediat. d. Uruguay 
22: 363-366, 1951. 


Intestine, Polyp 4664. Gans, S. L.: Move- 
able abdominal mass, Case rep., C. M. 
H., Chicago 9: 1907-1910, July, 1951. 


Irradiation 4665. Reitman, P. H.: The 
role of radiation therapy in pediatrics, 
Arch. Pediat. 68: 265-273, June, 1951. 


Kernicterus 4666. Aidin, R.: Neonatal 
death, with special reference to sixth 
day disease, Med. Press 226: 88-93, July 
18, 1951. 


Kwashiorkor 4667. Bergeret, Ch.: Le 
‘*«Kwashiorkor.’’ Un syndrome de 1’en- 
fant dans la zone intertropicale, Semaine 
d. Hép. 27: 2036-2041, June 26, 1951. 


Leucemia 4668. Maneke, M., & Linneweh, 


F.: Zur Behandlung akuter kindlicher 
Leukosen mit Austauschtransfusionen 
und. Folsiiure-antagonisten, Monatschr. 


f. Kinderh. 99: 181-187, May, 1951. 


Lung, Tumors of 4669. Cayley, C. K., et 
al.: Primary bronchogenic carcinoma 
of the lung in children, Am, J. Dis. 
Child. 82: 49-60, July, 1951. 


Lymphadenitis, Cat-Scratch 4670. Gsell, O., 
et = al.: Virus-kratz-lymphadenitis; 
Maladie des griffes de chat, Lympho- 
reticulosis benigna, Schweiz. med. 
Wehnschr. 81: 699-704, July, 1951. 


Mastoiditis 4671. McKenzie, W.: Mastoid- 
itis treated with penicillin and other 
antibiotics, Lancet 261: 63-65, July 14, 
1951. 


Mastoiditis, Thc. 4672. Dickson, E. D. D., & 
King, P. F.: A case of tuberculous 
mastoiditis treated with P.A.S. and 
streptomycin, J. Laryng. & Otol. 65: 
511-514, July, 1951. 


Meningitis, B. Coli 4673. Forgrave, E. G., 
& Abbott, K. H.: Spinal (lumbosacral) 
epidermoid tumor, pilonidal sinus, and 
persistent meningitis, Bull. Los An- 
geles Neurol. Soc. 16: 244-247, June, 
1951. 


Meningitis, Influenzal 4674. Déchéne, E.: 
Hautes doses de streptomycine dans 
trois cas de méningite a pfeiffer, Laval 
méd. 16: 731-736, July, 1951. 


Meningitis, Pneumococcus 4675. Goldstein, 
R.: Zur Behandlung der Pneumokok- 
kenmeningitis mit maximalen Penicil- 


lingaben, Ann. Paediat. 177: 55-63, July, 
1951. 
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Meningitis, Tuberculous 4676. Graf, K.: 
Histologische Verinderungen des _ In 
nenohres nach Behandlung der Menin 
gitis tuberculosa mit streptomycin, Acta 
Oto-laryng. 39: 121-131, June, 1951. 


4677. Neal, B. W., & Williams, S.: Me- 
ningeal tuberculosis in children: A re- 
view of forty patients, M. J. Australia 
1: 676-680, May 12, 1951. 


4678. Williams, A. L.: Pathology of 
tuberculous meningitis, with particular 
reference to modification in pathology 
following treatment with streptomycin, 
M. J. Australia 1: 680-682, May 12, 
1951. 


4679. Garsche, R., & Dlugosch, G.: Ueber 
Veriinderungen der Huirnstromkurve bei 
Meningitis tuberculosa vor und unter 
Streptomycinbehandlung im Kindesalter, 
Ztschr. f. Kinderh, 69: 387-411, No. 5, 
1951. 


Mental Deficiency 4680. Zwerling, I., et al.: 
Blood incompatibility between mother 
and child in etiology of mental de- 


ficiency, Am. J. Dis. Child. 82: 7-13, 
July, 1951. 

Mongolism 4681. Hug, E.: Das Gesch- 
lechtsverhiltnis beim Mongolismus, 


Ann. Paediat. 177: 31-54, July, 1951. 


Morquio’s Disease 4682. Jackson, W. P. U.: 
The generalized developmental osseous 
dystrophies: 3. Morquio’s disease, 
South African M. J. 25: 368-370, June 
2, 1951. 


Mumps 4683. Kilham, L.: Mumps virus 
in human milk and in milk of infected 
monkey, J. A. M. A. 146: 1229-1230, 
July, 1951. 


Nephritis 4684. Campbell, M.: Clinical 
pediatric urology; with a section on 
nephritis and allied diseases in infancy 
and childhood by Goettsch, E., & Lyttle, 
J. D., W. B. Saunders Co., 1951. 


Nephrosis 4685. Linneweh, F., & Maneke, 
M.: Klinisch-experimentelle Studien 
zur Pathogenese der genuinen Nephrose, 
Deutsche med. Wehnschr. 76: 823-826, 
June 22, 1951. 


4686. Montanaro, O., et al.: Breves con- 
sideraciones sobre nefrosis lipoidea en 
el nifio, Semana méd. 98: 810-811, May 
24, 1951. 

4687. Payne, W. W., & Wilkinson, R. H.: 
Nephrotie oedema treated with an ion- 
exchange resin, Lancet 2: 101-104, July 
21, 1951. See No. 4591. 


Newborn, Resucitation 4688. Cappe, B. E., 
& Pallin, I. M.: Practical aspects of 
resuscitation of the newborn, New York 
State J. Med. 51: 1797-1800, Aug., 1951. 
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4689. Storah, P. K.: Apparatus for 
resuscitation of the newborn, Irish J. 
M. Se. 6: 289-292, June, 1951. 


Oligophrenia Phenylpyruvica 4690. Cantor, 
S. J.: Oligophrenia phenylpyruviea or 
Félling’s disease, M. J. Australia 38: 
761-762, May 26, 1951. 


Ophthalmia Neonatorum 4691. Culler, A. 
M., & Clark, 8S. G., Aureomycin as 
prophyiaxis against ophthalmia neo- 
natorum: Second series, Am, J. Ophth. 
34: 982-984, July, 1951. 


Osteochondritis 4692. Romagny, M. G.: 
Nouvelles recherches radio-cliniques sur 
l’ostéochondrite du nouveau-né, J. de 
méd. de Lyon 32: 627-640, July, 1951. 


Osteochondritis Dissecans 4693. Hegemann, 
G.: Die, ‘‘spontanen,’’ aseptischen 
Knochennekrosen des  Ellenbogenge- 
lenkes, Fortschr. a. d. Geb. d. Réntgen- 
strahlen 75: 89-92, July, 1951. 


Osteomyelitis 4694. Schleinzer, A.: Entste- 
hung der akuten, eitrigen Osteomy- 
elitis im Kindesalter und ihr Verlauf 
unter der kombinierten Behandlung mit 
Penicillin und Sulfonamiden, Beitr. z. 
klin. Chir. 182: 246-256, No. 2, 1951. 


Pain, Insensitivity to 4695. Nissler, K., & 
Parnitzke, K. H.: Fehlen der Schmerz- 
empfindung bei einem Kinde, Deutsche 
med. Wehnschr. 76: 861-863, June 29, 
1951. 


Penicillin 4699. Levin J., & Moss, 8. S.: 
Repository penicillin injections in al- 
lergie children, Ann. Allergy 9: 471-476, 
July, 1951. 


Pericarditis 4696. Johnson, F.: Fractured 
rib with pericarditis, case rep., C. M. H., 
Chicago 9: 1910-1914, July, 1951. 


Pertussis 4697. Medical research council 
investigation, the prevention of whoop- 
ing-cough by vaccination, Brit. M. J. 
1: 1463-1471, June 30, 1951. 

4698. Hazen, L. N., et al: 
treatment of pertussis, J. 
1-15, July, 1951. 

Pneumonia, Aspiration 4700. Bovet-Du 
Bois, N.: Etude histologique des 
‘*membranes hyalines’’ dans les pou- 
mons de nouveau-nés, Schweiz. Ztschr. 
f. allg. Path. u. Bakt. 14: 261-274, No. 
3, 1951. 

Pneumonia, Aspiration (Hair Oil) 4701. 
Guy, A.: Aspiration pneumonia due to 
‘‘Lethane’’ hair oil, Brit. M. J., pp. 94- 
95, July 14, 1951. 

Pneumonia Virus 4702. Schwenkenbecher- 
Heimendahl, 8&.: Zur Virusiitiologie 
der interstitiellen Siiuglingspneumonie, 
Ztsehr. f. Kinderh. 69: 463-478, No. 5, 
1951. 


Antibiotic 
Pediat. 39: 


Poisoning, Barbiturate 4703. Nilsson, E.: 
On treatment of barbiturate poisoning, 
Acta med. Seandinav. Supp. 253: 1-127, 
1951. 


Poisoning, Boric Acid 4704. Fisher, R. S.: 
Intracytoplasmic inclusions in the pan- 
creas due to borie acid poisoning, Am. 
J. Path. 27: 745, July, 1951. 


Poisoning, Laburnum 4705. Mitchell, R. G.: 
Laburnum poisoning in children; Re- 
port on ten cases, Lancet 2: 57-58, July 
14, 1951. 


Poisoning, Petroleum 4706. Bach, J., & 
Caen, J.: Un eas d’intoxication par le 
pétrole, Ann. Paediat. 177: 20-30, July, 
1951. 


Poliomyelitis 4707. Shmugar, M.: A new 
approach to the treatment of atrophied 
muscles resulting from poliomyelitis, 
Rocky Mountain M. J. 48: 519-520, 
July, 1951. 


4708. Galloway, T. C., & Elsen, J.: Bul- 
bar poliomyelitis: A respiratory prob- 
lem, Laryngoscope 61: 548-564, June, 
1951. 


4709. Lowman, C. L.: Acceleration of 
convalescent care of poliomyelitis pa- 
tients, J. A. M. A. 146: 1097-1098, July 
21, 1951. 

4710. Behrend, R. Ch., & Hansen, K.: 
Klinisch-epidemiologische Studien zur 
Hamburger Poliomyelitisepidemie 1947, 
Deutsche Ztschr. f. Nervenh. 165: 596- 
621, No. 6, 1951. 

4711. Jungeblut, C. W.: Problems of 
classification of poliomyelitis virus, 
Arch. Path. 52: 18-42, July, 1951. 

4712. Green, R. L.: Some observations 
on the poliomyelitis epidemic at Stan- 
thorpe, Queensland, M. J. Australia 1: 
659-660, May 5, 1951. 


4713. Cummings, G. O., Jr.: Tracheot- 
omy in bulbar poliomyelitis, Laryngo- 


scope 61: 668-686, July, 1951. 


4714. Lans, H. 8S. et al.: Potassium 
deficiency in bulbar poliomyelitis, J. A. 
M. A. 146: 1017-1018, July 14, 1951. 


4715. Cameron, R. G. B.: Observations 
on poliomyelitis of epidemiological in- 
terest, M. J. Australia 1: 705, May 12, 
1951. 

4716. Billig, H. E., Jr.: 
of mobilization -and its 
poliomyelitis, J. Internat. 
geons 15: 649-652, May, 1951. 

4717. Behrend, R. Ch., & Hansen, K.: 
Klinisch-epidemiologische Studien zur 
Hamburger Poliomyelitisepidemie 1947, 
Ztschr. Hyg. u. Infektionskr. 132: 477- 
504, No. 5, 1951. 


The concept 
relation to 
Coll. Sur- 
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Polyarteritis Nodosa 4718. Fager, D. B., 
et al.: Polyarteritis nodosa in infancy 
and childhood, J. Pediat. 39: 65-79, 
July, 1951. 


Prematures 4719. Nash, P. B.: The design 
of a premature baby unit. (A) The 
architectural aspect, J. Roy. San. Inst. 
71: 311-318, July, 1951. 

4720. Rascoff, H., et al.: The weight 
progress of premature infants given 
supplementary feedings of vitamin B,., 
J. Pediat. 39: 61-64, July, 1951. 


Procaine 4721. Luddecke, H.: Oral ad- 
ministration of procaine with ascorbic 
acid, with special reference to the 
therapy of pruritus, Arch. Dermat. & 
Syph. 64: 9-11, July, 1951. 


Pseudohermaphrodism 4722. .Jaccottet, M.: 
Pseydohermaphrodisme’ féminin et cor- 
ticosurrénale, Schweiz. med. Wehnschr. 
81: 613-615, June 30, 1951. 


Pyloric Stenosis 4723. Wood, E. C., & 
Smellie, J. M.: Congenital hypertrophic 
pyloric stenosis, Lancet 2: 3-7, July 7, 
1951. 

4724. J., et al.: Gastroje- 
junitis following gastro-enterostomy 
performed in infancy for congenital 
pyloric stenosis, Ann. Surg. 134: 283- 
286, Aug., 1951. 

Ratbite Fever 4725. Dolman, C. E., et al.: 
Two cases of rat-bite fever due to 
streptobacillus moniliformis, Canad. J. 
Pub. Health 42: 228-241, June, 1951. 


Respiration, Electrophrenic 4726. Sarnoff, 
8S. J., et al.: Electrophrenic respira- 
tion; VII. The motor point of the 
phrenic nerve in rejation to external 
stimulation, Surg., Gynec. & Obst. 93: 
190-196, Aug., 1951. 


Reticulo-Endotheliosis 4727. Dennis, J. W., 
& Rosahn, P. D.: The primary reticulo- 
endothelial granulomas; with report of 
an atypical case of Letterer-Siwe’s dis- 
ease, Am. J. Path. 27: 627-653, July, 
1951. 

Retrolental Fibroplasia 4728. Dixon, J. M., 
& Paul, E. V.: Separation of the pars 
ciliaris retinae in retrolental fibroplasia, 
Am. J. Ophth. 34: 182-190, May, 1951. 

4729. Krause, A. C.: Etiology of retro- 
lental fibroplasia, Am. J. Ophth. 34: 
1003-1006, July, 1951. 


Rheumatic Carditis 4730. Spain, D. M., & 
Roth, D.: Effect of cortisone and 
ACTH on the histopathology of rheu- 
matic carditis, Am. .J. Med. 11: 128-131, 
July, 1951. 

Rheumatic Disease 4731. Taran, L. M., & 
Jablon, J. M.: hight years’ experience 
with the hemolytic streptococcus, 
group A, in a rheumatic colony of chil- 
dren, Bull. St. Francis San. 8: 1-31, 
July, 1951. 


Donovan, E. 


Rickettsial Infections 4732. Blattner, R. J.: 
Recent therapeutic advances in rickett- 
sial and viral infections, South. M. J. 
44: 685-691, Aug., 1951. 


Rocky Mountain Spotted Fever 4733. 
Powell, A., et al.: The use of terra- 
mycin in Rocky Mountain Spotted Fe- 
ver, Bull. Johns Hopkins Hosp. 89: 
30-38, July, 1951. 


Salicylates 4734. Hetzel, B. 8., & Hine, D. 
C.: The effect of salicylates on the 
pituitary and suprarenal glands, Lancet 
2: 94-97, July 21, 1951. 


Salmonella Infections 4735. Fiilling, G., & 
Ernst, O.: Zur Klinik, Epidemioiogie 
und Therapie der Salmonelia_ typhi 
murium-infektion im  Séauglingsalter, 
Ztsehr. f. Kinderh. 69: 412-430, No. 5, 
1951. 


School Health 4736. Gelperin, A., et al.: 
The effect of ultraviolet light upon 
absenteeism from upper respiratory in- 
fections in New Haven schools, Am. J. 
Pub. Health 41: 796-805, July, 1951. 


4737. Wishik, S. M.: Administrative 
jurisdiction of the school health serv- 
ice, Am. J. Pub. Health 41: 819-823, 
July, 1951. 


Scurvy 4738. Follis, R., Jr.: Histochem- 
ical studies on cartilage and bone; II. 
Ascorbie acid deficiency, Bull. Johns 
Hopkins Hosp. 89: 9-20, July, 1951. 


Serum Disease 4739. Schwarz, G.: Neue 
Gesichtspunkte zur Pathogenese der 
Serumkrankheit, Deutsches Arch. f. 


klin. Med. 198: 160-171, No. 2, 1951. 


Serum Reactions 4740. Wolfsohn, G.: A 
new method for the prevention of ana- 
phylactic serum reactions, J. Internat. 
Coll. Surgeons 15: 721-724, June, 1951. 


Skull, Anomalies 4741. Huth, E., & Amini, 
A.: Der Liicken- und Wabenschidel im 
Saduglingsalter, Ztschr. f. Kinderh. 69: 
479-490, No. 5, 1951. 


Spina Bifida 4742. Lerch, H.: Zur Frage 
des Zusammenhanges zwischen Spina 
bifida occulta und Wirbeltuberkulose, 
Beitr. z. Klin. d. Tuberk. 105: 57-60, 
No. 1, 1951. 


4743. Pick, D. M.: Spina bifida and its 
associated malformations, Wisconsin M. 
J. 50: 659-663, July, 1951. 


Stomach, Rupture 4744. Ross, M., et al.: 
Neonatal rupture of the stomach, J. A. 
M. A. 146: 1313-1315, Aug. 4, 1951. 


Streptomycin 4745. Beyer, P., et al.: Le 
traitement de la dyspepsie du nourris- 
son par la Streptomycine, Pédiatrie 6: 
549-553, No. 4, 1951. 
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4746. Rubin, A., et al.: Effects of strep- 
tomycin upon the human fetus, Am. J. 
Dis. Child. 82: 14-16, July, 1951. 


Syphilis 4747. Raskin, R. A.: Congenital 
syphilis in one of apparently identical 
twins, Am. J. Syph., Gonor. & Ven. Dis. 
35: 334-339, July, 1951. 

Terramycin. See No. 4733. 

Testis, Torsion of Appendix 4748. Bender, 
Roger I.: Torsion of the appendix of 
the testis; a review of the literature 
and presentation of a case, Wisconsin 
M. J. 50: 670-672, July, 1951. 


Boles, T. C., & Smith, J, H.: 
treatment of tetanus, 


Tetanus 4749. 
Mephenesin in 


J. A. M. A. 146: 1296-1298, Aug. 4, 
1951. 
Thyroglossal Cyst 4750. Mathisen, W.: 


eysts and fistulas, Acta 


Thyroglossal 
101: 170-178, No. 2, 


chir. Scandinav. 
1951. 


Tonsil, Tumor of 4751. 
Charland, R. A.: Lymphosarcoma of 
the tonsil; review of literature and 
report of two cases, Arch. Otolaryng. 
54: 60-64, July, 1951. 


Torticollis, Congenital 4752. Reye, R. D.: 
Sterno-mastoid tumour and congenital 
muscular torticollis, M. J, Australia 38: 
867-870, June 16, 1951. 


Hirst, O. C., & 


Il problema 


Toxicosis 4753. Fornara, P.: 
Minerva 


della tossicos del lattante, 
Med, 42: 1195-1206, July, 1951. 
4754. Kerpel-Fronius, Von E., et al.: Die 
Hyperventilationstoxikose bei Siauglins- 
grippe, Ann. Paediat. 177: 1-14, July, 


1951. 
Toxoplasmosis 4755. Straub, W.: Augen- 
befunde bei der Mittels des positiven 


Sabin-Feldman-tests nachgewiesenen 
Toxoplasmainfektion des Menschen, 
Deutsche med. Wehnschr. 76: 890-892, 
July 6, 1951. 

Tracheo-esophageal Fistula 4756. Cecil, 
A. B., Jr., & Sealy, W. C.: Congenital 
tracheo-esophageal fistula, North Caro- 
lina M. J. 12: 220-224, June, 1951. 


Transfusion 4757. Black, M. L., et. al.: 
Secalp-vein transfusion in infants, Lan- 
eet 2: 19-20, July 7, 1951. 

Tuberculosis 4758. MacGregor, A. R.: Tu- 
berculosis in a general children’s hos- 


pital, Edinburgh M. J. 58: 248-256, 
May, 1951. 
4759. Hall, M.: The home treatment of 


primary tuberculosis in children, Brit. 

J. Tubere. 45: 122-128, July, 1951. 
4760. Gemmill, J. S.: B. C. G. Vae- 

eination, Glasgow M. J. 32: 175-183, 


June, 1951. 


4761. Sacrez, R., et al.: Innocuité de la 
vaccination au B.C.G. chez le nour- 
risson, Pédiatrie 6: 535-537, No. 4, 1951. 


4762. Debré, R., et al.: La tuberculose 
bulleuse de l’enfant, Semaine d. hdép. 
de Paris 27: 2207-2215, July 10, 1951. 
See No. 4590. 


Tumor, Liver 4763. Cochran, R. B.: Hep- 
atoma in infancy, Journal-Lancet 71: 
269-270 & 298, July, 1951. 


4764. O'Sullivan, W. D.: Hepatoma in 
five-year-old child treated with ex- 
cision, Am. J. Surg. 82: 295-298, Aug., 
1951. 


Tumors, Malignant 4765. Smellie, J. M.: 
Malignant disease in childhood, Practi- 
tioner 167: 11-18, July, 1951. 


Tumors, Retroperitoneal 4766. Snyder, W. 
H., Jr., et al.: Retroperitoneal tumors 
in infants and children, Arch. Surg. 63: 
26-38, July, 1951. 


Ulcer, Gastroduodenal 4767. Schlumberger, 
H. G.: Coexistent gastroduodenal and 
cerebral lesions in infancy and child- 
hood, Arch. Path. 52: 43-66, July, 1951. 


4768. Lemak, L. L.: Roentgenological 
manifestation of gastroduodenal ulcera- 
tion in the newborn, Am. J. Roentgenol. 
66: 191-199, Aug., 1951. 


Ureter, Anomaly 4769. Landes, R. R.: Ure- 
teral ectopia associated with renal 
Dystopia, J. Urol. 66: 115-118, July, 
1951. 


Urethra, Prolapse 4770. Moffett, J. D., & 
Banks, R., Jr.: Prolapse of the urethra 
in young girls, J. A. M. A. 146: 1288- 
1290, Aug. 4, 1951. 


Urinary Tract 4771. Campbell, M.: Clin- 
ical pediatric urology: with a section 
on nephritis and allied diseases in in- 
fancy and childhood by Goettsch, E. & 
Lyttle, J. D., W. B. Saunders Co., 1951. 


Vitamins 4772. Kramer, B., et al.: Aque- 
ous dispersions of vitamins A and D 
in premature infants, Am. J. Dis. Child. 
82: 17-27, July, 1951. 


Waterhouse-Friderichsen Syndrome 4773. 
Newman, L. R.: Waterhouse-Friderich- 
sen syndrome; report of cure effected 


with cortisone, J. A. M. A. 146: 1229- 
1230, July 28, 1951. 
4774. Nelson, J., & Goldstein, N.: Nature 


of Waterhouse-Friderichsen syndrome: 
Report of case with successful treat- 
ment with cortisone, J. A. M. A. 146: 
1193-1197, July 28, 1951. 
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Abdomen, Acute 4775. Murray, J. D.: The 
differential diagnosis and modern treat- 
ment of the acute abdomen in children, 
M. Press 226: 125-127, Aug., 1951. 


Abdominal Pain 4776. MacKeith, R., & 
O’Neill, D.: Recurrent abdominal pain 
in children, Lancet 2: 278-282, Aug. 18, 
1951. See No. 5072. 


Acrodynia 4777. Daisley, G. W., Jr., et al.: 
A report of a case of acrodynia treated 
with BAL, Clin. Proce. Child. Hosp., 
Washington, D. C. 7: 178-181, June, 
1951. 


4778. Kirk, T. R.: Dimercaprol in the 
treatment of acrodynia, J. Michigan 
M. Soc. 50: 739, 744, July, 1951. 


4779. Cheek, D. B., et al.: Evidence of 
adrenal cortical function in Pink dis- 
ease, M. J. Australia 2: 6-9, July 7, 
1951. 


ACTH 4780. Ngo, L. W.: 
tuberculosis and pemphigus. 
with ACTH, J. Pediat. 39: 
Aug., 1951. See No, 4913. 


Adrenal 4781. Tahka, H.: On the weight 
and structure of the adrenal glands and 
the factors affecting them, in children 
of 0-2 years, Acta paediat. (supp. 81) 
40: 1-95, May, 1951. 


Concomitant 
Treatment 
237-243, 





Adrenogenital Syndrome 4782. Genell, 8.: 
Adrenogenital syndrome. Considera- 
tions on the diagnosis and indications 


for operation, Acta endocrinol. 7: 133- 
166, No. 1-4, 1951. 
4783. Greenblatt, R. B., et al.: Adrenal 


virilism in a 3-year-old girl, Am. Sur- 
geon 17: 760-769, Aug., 1951. 


Afibrinogenemia 4784, Buéek, A.: 
der angeborenen familiiren 
genimie, Ann. paediat. 177: 

Aug., 1951. 


Ein Fall 
Afibrino- 
111-115, 





Alopecia 4785. Bereston, E. 8., & Robinson, 
H. M., Jr.: Alopecia areata occurring 
in two brothers and two sisters, Arch. 
Dermat. & Syph. 64: 204-205, Aug., 
1951. 


Amino-Acids 4786. Ross, C. A. C.: Fecal 
excretion of amino-acids in infants, 
Lancet 2: 190-194, Aug. 4, 1951. 


Anemia, Aplastic 4787. Sturgeon, P.: Idi- 
opathic aplastic anemia in children. Its 
early differentiation from aleukemic 
leukemia by bone marrow aspiration, 
Pediatrics 8: 216-226, Aug., 1951. 


Anemia, Aplastic (Fanconi’s Syndrome) 
4788. Baumann, Th.: Konstitutionelle 
Panmyelophthise mit multiplen abart- 
ungen, Ann. paediat. 177: 65-76, Aug., 
1951, 


4789. Beautyman, W.: 
econi’s anaemia, Arch. 
26: 238-240, June, 1951. 


Anemia, Hemolytic 4790. Macaulay, D.: 
Achlorurie jaundice in a newborn in- 
fant, Arch. Dis. Childhood 26: 241-244, 
June, 1951. 

4791. Gasser, C., & Hollander, L.: 
mie hémolytique acquise aigué, 
hémat. 6: 316-333, No. 3, 1951. 


Anemia, Hypoplastic 4792. Lelong, M., et. 
al.: L’anémie chronique avec arrét de 
la maturation normoblastique (Type 
Blackfan-Diamond), Arch. frang. pédiat. 
8: 472-485, No. 5, 1951. 


A ease of Fan- 
Dis. Childhood 


Ané- 
Rev. 


4793. Bernard, J., et al.: Les anémies 
hypoplastiques du petit enfant. Ap- 
ropos de la communication de Mm. 


Lelong et Joseph, Arch. frang. pédiat. 
8: 486-489, No. 5, 1951. 


Anemia, Mediterranean 4794. Banton, A. 
H.: The development of Mediterrane- 
an anaemia, Arch, Dis. Childhood 26: 
235-237, June, 1951. 
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4795. de Silva, C. C., & Weeratunge, C. 
E. S.: Cooley’s anaemia in Sinhalese 
Children, Arch. Dis. Childhood 26: 224- 


230, June, 1951. 


4796. Mooney, F. 8.: Cooley’s anaemia 
in a Maltese child, Arch. Dis. Childhood 
26: 231-234, June, 1951. 


Anemia, Pernicious 4797. Reisner, E. H., et 
al.: Juvenile pernicious anemia, Pedi- 
atrics 8: 88-106, July, 1951. 


Aneurysm of Aorta 4798. Griffiths, G. J., 
et al.: Dissecting aneurysm of the 
aorta in mother and child, Brit. Heart 
J. 13: 364-368, July, 1951. 


Anomalies, Cerebral 4799. Stark, A. M.: 
A report of two cases of iniencephalus, 
J. Obst. & Gynaec. Brit. Emp. 58: 
462-464, June, 1951. 


Anomalies, Ear 4800. Altmann, F.: Mal- 
formations of the auricle and the ex- 
ternal auditory meatus, Arch, Otolaryng. 
54: 115-139, Aug., 1951. 

4801. Ombredanne, M.: Traitement chir 
urgical des aplasies de 1l’oreiile avec 
imperforation du conduit auditif, Arch. 
franc. pédiat. 8: 552-556, No. 5, 1951. 


Anomalies, Kidney 4802. Leffler, R, J.: 
Renal agenesis. Report of a case, Am. 
J. Clin. Path. 21: 752-757, Aug., 1951. 

Anomalies, Multiple. See No. 4788. 

Anomalies, Stomach 4803. McCutchen, G. 
T., & Josey, R. B.: Reduplication of 
the stomach, J. Pediat. 39:. 216-220, 
Aug., 1951. 


Antihistamines 4804. Waxman, A., & Gesh- 
elin, H.: Antihistamine in the preven- 
tion of serum reaction following injec- 
tion of tetanus antitoxin, California 
Med. 75: 93, Aug., 1951. 


Keeley, J. L.: Ap- 
pendicoileal fistula. A complication of 
acute appendicitis with perforation, 
Arch. Surg. 63: 211-215, Aug., 1951. 


Appendicitis 4805. 


Jelliffe, D. B.: Gil of 
in the treatment of as- 
Trop. Med. 54: 143-146, 


Ascariasis 4806. 
chenopodium 
cariasis, J. 
July, 1951. 


Asphyxia 4807. Little, D. M., Jr., et al.: 
Gastric aspiration as a technique for 
the prevention of asphyxia in the new- 
born infant, Surg., Gynec. & Obst. 93: 
363-367, Sept., 1951. 

4808. Tregillus, J.: The asphyxial mem- 
brane in the lungs of liveborn infants, 
J. Obst. & Gynaec. Brit. Emp, 58: 406- 
413, June, 1951. See No. 4950. 


Asthma 4809. Round Table Discussion, The 
treatment of asthma, Pediatrics 8: 130- 
133, July, 1951. 


Rozanski, J.: He- 
Report on a 

disease in 
Neu- 


Ataxia, Familial 4810. 
reditary areflex dystasia. 
family with Roussy-Lévy 
Israel, Monatsechr. f. Psychiat. u. 
rol. 122: 141-156, Sept., 1951. 


Atresia, Duodenal 4811. Vermelin, H., et 
al.: Deux cas d’atrésie duodénale chez 
des prématurés, Gynée. et obst. 3: 462- 
463, No. 3, 1951. 


Bladder, Exstrophy 4812. Riches, E. W.: 
Eetopia vesicae, Ann. Roy. Coil. Sur- 
geons, England 9: 71-79, Aug., 1951. 


4813. Goodwin, W. E., & Hudson, P. B.: 
Exstrophy of bladder treated by rectal 
transplantation of divided  trigone. 
Modification of the Maydl-Bergenhem 
operations, Surg., Gynee. & Obst. 93: 
331-342, Sept., 1951. 


Blindness 4814. Symposium, International 
association for prevention of blindness, 
J. Social Ophth. 4: 3-71, May, 1951. 


Bonnevie-Ulirich Syndrome 4815. Holter- 
miiller, K.: Ein Beitrag zum Status 
Bonnevie-Ullrich, Arch. f. Kinderh. 
142: 91-96, No. 2, 1951. 


Breast Feeding 4816. Lussky, H. O.: A 
Study of breast feeding at the Evans- 
ton Hospital, Quart. Bull., Northwestern 
Univ. M. School 25: 251-256, No. 3, 
1951. 


4817. Kimball, E. R.: Breast feeding in 
private practice, Quart. Bull., North- 
western Univ. M. School 25: 257-262, 
No. 3, 1951. 


Breast Milk 4818. Kermack, W. O., & 
Miller, R. A.; The electrical con- 
ductivity and chloride content of wom- 
en’s milk. Part I. Methods and prac- 
tical application, Arch. Dis. Childhood 
26: 265-269, June, 1951. 


Bronchiectasis 4819. Conway, D. J.: A con- 
genital factor in bronchiectasis, Arch. 
Dis. Childhood 26: 253-257, June, 1951. 


4820. Chattas, A., et al.: Bronquiectasia 
en la infancia aspectos clinico-radiolog- 
icos, Arch. de pediat. d. Uruguay 22: 
425-445, June, 1951. 


Celiac Disease 4821. Prugh, D. G.: A 
preliminary report on the role of emo- 
tional factors in idiopathic celiac dis- 
ease, Psychosom. Med. 13: 220-241, 
July-Aug., 1951. 
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Cerebral Hemorrhage 4822. Tassovatz, B., 
& Tassovatz, S.: L’hémorragie ménin- 
gée du nouveau-né, Arch. frang. pédiat. 
8: 525-530, No. 5, 1951. 


Cerebral Palsy 4823. Crothers, B.: 
ical aspects of cerebral palsy. 
history of the disease, Internat. 
Med. 164: 300-306, June, 1951. 


4824. Gauger, A. B.: Electrodiagnosis 
in cerebral palsy, Am. J. Ment. De- 
ficiency 56: 145-151, July, 1951. 


4825. Symposium, The handicapped child, 
Pediatrics 8: 139-141, July, 1951. 


4826. Johnson, M. K., et al.: The motor 
age test: measurement of motor handi- 
eaps in children with neuro-muscular 
disorders such as cerebral palsy, J. Bone 
& Joint Surg. 33A: 698-707, July, 1951. 


Chemistry 4827. Widdowson, E. M., & 
Spray, C. M.: Chemical development 
in utero, Arch. Dis. Childhood 26: 205- 
214, June, 1951. 


Child Health. See No. 4899. 


Chyloperitoneum 4828. Janet, H., et al.: 
Chyloperetoine chez un _ nourrisson. 
Guérison aprés quelques  ponctions, 
Presse méd. 59: 1104, Aug. 11, 1951, 


Clin- 
Life 
Ree. 


et al.: 

cleft 
speech 
245: 


Cleft Palate 4829. 
Plastic surgery: 
palate. With a 
therapy, New England J. 
179-185, Aug. 2, 1951. 


4830. Cannon, B, et al.: 
gery: harelip and cleft palate. 
a section on speech therapy 
eluded), New England J. Med. 
215-219, Aug. 9, 1951. 


Clubfoot 4831. Stewart, S. F.: Club-foot: 
its incidence, cause and treatment, J. 
Bone & Joint Surg. 33A: 577-590, July, 
1951. 


Cortisone 4832. Feinberg, S. M., et al.: 
Allergy to pituitary corticotrophic hor- 
mone, J. A. M. A. 147: 40-41, Sept. 1, 
1951. See No. 4913. 


Cotton Embolism 4833. 
Mariseal, G. G.: A 
cidence of cotton 
ternat. Am. Mus. 32: 63-72, July, 1951. 


Cretinism, Pituitary 4834. Dunn, C. W.: 
Pituitary cretinism, Delaware State M. 
J. 23: 207-211, Aug., 1951. 


Cannon, B., 
harelip and 
section on 

Med. 


Plastic sur- 
With 
(con- 


245: 


Jaques, 
study 


W. E., & 
of the in- 
emboli, Bull. In- 


Deafness. See No. 5025. 


Death, Sudden 4835. Bowden, K. M., & 
French, E. L.: Unexpected death in 
infants and young children: Second 
series, M. J. Australia 1: 925-933, 


June 30, 1951. 


Diarrhea 4836. Laurell, G., et al.: 
demic infantile diarrhea and 
ing, Acta paediat. 40: 302-337, 
1951. 


4837. Shanks, R. A.: Aureomycin and 
chloramphenicol in infantile diarrhoea, 
Brit. M. J. 2: 272-275, Aug. 4, 1951. 


ela-cid, 

4838. Lieberman, D., & Jawetz, E.: 
Treatment of chronic shigella infection 
in children with oral polymyxins, Pedi- 
atries 8: 249-254, Aug., 1951. 

4839. Panos, T. C.: Management of 


epidemic diarrhea of the newborn, Post- 
grad. Med. 10: 155-160, Aug., 1951. 


Epi- 
vomit- 
July, 


Laurance, B.: Familial 
Roy. Soc. Med. 44: 735- 


Dwarfism 4840. 
dwarfism, Proc. 
736, Aug., 1951. 

—— Ectodermal 4841. Weller, 8. D. 

Chondo-ectodermal dysplasia 

Ullis-Van Creveld Syndrome), Proc. 

Roy. Soc. 44: 731-732, Aug., 1951. 


ECG. See No. 4986. 


Electroencephalography 4842. Garsche, R., 
& Dlugosch, G.: Ueber die klinische 
Bedeutung der Elektroenzephalographie 
im Kindesalter, Arch. Kinderh. 142: 
65-80, No, 2, 1951. 


D., et al.: 
electrolyte 
68-78, July, 


Graham, B. 
of neonatal 
Pediatrics 8: 


Electrolytes 4843. 
Development 
hemeostasis, 
1951. 


4844. Reimer, A.: Dietary adjustments 
in the treatment of abnormal electro- 
lyte patterns, J. Am. Dietet. A. 27: 
654-660, Aug., 1951. 


4845. Martin, H. E., et al.: Etiology 
and treatment of serum potassium defi- 
cits, J. A. M. A. 147: 24-30, Sept. 1, 
1951. 

4846. 
sium 
ease, 
1951. 


Overman, R. R.: Sodium, potas- 
and chloride alterations in dis- 
Physiol. Rev. 31: 285-311, July, 


Encephalitis, Measles 4847. Meyer, E., & 
Myers, R. K.: Later results of measles 
encephalitis, Am. J. Dis. Child. 82: 
216-218, Aug., 1951. See No, 4923. 


Encephalitis, Mumps 4848. Kravis, L. P., 
et al.: Mumps meningoencephalitis. 
With special reference to the use of 
the complement-fixation test in diag- 
nosis, Pediatrics 8: 204-215, Aug., 1951. 


Endocarditis, Bacterial 4849. Laurance, B.: 
Subacute bacterial endocarditis in a 
young child, Arch. Dis. Childhood 26: 
249-252, June, 1951. 
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Engelmann’s Disease 4850. Gulledge, W. 
H., & White, J. W.: Englemann’s dis- 
ease (progressive diaphyeal hyperosto- 
sis), J. Bone & Joint Surg. 33A: 793- 
797, July, 1951. 

Eosinophilic Granuloma 4851. Maylahn, D., 
et al.: Eosinophilic granuloma, Case 
Rep. C. _ H., Chicago 9: 1936-1938, 
Aug., 195 


4852. Beller, A. J., 
Eosinophilic granuloma of the 
Brit. J. Ophth. 35: 220-225, Apr., 


& Kornblueth, W.: 
orbit, 
1951. 


Epilepsy 4853. Hoefer, P. F. 
Paroxysmal abdominal pain. 
of epilepsy in children, J. 
147: 1-6, Sept. 1, 1951. 


4854. Zimmerman, F. T.: 
phenylsuccininimide in 
petit mal epilepsy, Arch, 
Psychiat. 63: 156-162, Aug., 


4855. Bennet, G.: Some 
theoretical problems of epilepsy, 
J. M. Se. 6: 357-365, Aug., 1951. 


A., et al.: 
A form 
A. M. A. 


Use of methyl- 

treatment of 
Neurol. & 
1951. 


clinical and 
Irish 


Erythroblastosis 4856. Davidsohn, I.: Se 
rologie aspects of the Rh factor, Chi 
eago Med. Sch. Quart. 12: 127-132, July, 
1951. 


4857. Kaessler, H. W., & Ledgard, J. J.: 
Exchange transfusion for fetal erythro- 
blastosis, J. Pediat. 39: 174-179, Aug., 
1951. 


4858. Wiener, A. S., & Wexler, I. B.: 
Modification of the technic of treating 
erythroblastosis fetalis by exchange 
transfusion, Pediatrics 8: 117-127, July, 
1951. 


4859. Halbrecht, LL: Ieterus precox. 
Further studies on its frequency, eti- 
ology, prognosis and the blood chem- 
istry of the cord blood, J. Pediat. 39: 
185-190, Aug., 1951. 


Esophagus, Atresia 4860. Fluss, Z., & Pop- 
pen, K. J Embryogenesis of tracheo- 
esophageal fistula and esophageal atre- 
sia. A hypothesis based on associated 
vascular anomalies, Arch. Path. 52: 168- 
181, Aug., 1951. 


4861. Longmire, W. P., Jr.: Antetho- 
racic jejunal transplantation for con- 
genital esophageal atresia with hypo- 
plasia of the lower esophageal seg- 
ment, Surg., Gynec. & Obst. 93: 310-316, 
Sept., 1951. 


Feeding 4862. Royce, 8., et al.: Indwell- 
ing polyethylene nasogastric tube for 
feeding premature infants, Pediatrics 
8: 79-81, July, 1951. 


4863. Lynch, H. D., & Snively, W. D., Jr.: 
Modern infant feeding: a simplified 
approach, J. Indiana M. A. 44: 749- 
752, Aug., 1951. 

See No. 4903. 


Fetal, Physiology 4864. Becker, R.: The 
development of prenatal behavior, Chi- 
eago Med, Sch. Quart. 12: 145-153, 
July, 1951. 


Fluids. See Nos. 4893, 4949. 


Gastro-enteritis 4865. Choremis, C.: C.S.F. 
changes in toxicosis due to infantile 
diarrhea, Ann. paediat. 177: 77-82, Aug., 
1951. 


Growth 4866. McCance, R. A., & Widdow- 
son, E. M.: Composition of the body, 
Brit. M. Bull. 7: 297-306, Nov. 4, 1951. 


4867. Kallner, A.: Entwicklungskurven 
und Entwicklungsty pen, Ann. paediat. 
177: 83-102, Aug., 195 


4868. Meredith, H. V.: Size and form 
of boys of U. S. A.—North European 
ancestry born and reared in Oregon, 
Growth 15: 39-55, Mar., 1951. 


Habit Training. See No. 5005. 


Harlequin Fetus 4869. Edmonds, H. W., 
& Dolan, W. D.: Ichthyosis congenita 
fetalis, severe type (Harlequin fetus), 
Bull. Internat. A. M. Mus. 32: 1-21, 
July, 1951. 


Heart, Anomalies 4870. Scott, H. W., Jr., et 
al.: Blood volume in congenital cyanot- 
ic heart disease: simultaneous meas- 
urements with Evans blue and radio- 
active phosphorus, Bull. Johns Hopkins 
Hosp. 89: 121-132, Aug., 1951. 


4871. Bahn, R. C., et al.: Coarctation of 
the aorta as a cause of death in early 
infancy, Pediatrics 8: 192-203, Aug., 
1951. 


4872. Downing, D. F., et al.: Direct re- 
lief of the pulmonary stenosis in te- 
tralogy of Fallot (Brock procedure), 
Am. J. Dis, Child. 82: 229-232, Aug., 
1951 


4873. Royce, 8.: Cor pulmonale in in- 
fancy and early childhood, Am. |. 
Dis. Child. 82: 228-229, Aug., 1951. 


4874. Schorr, S., ét al: The recumbent 
esophagogram. An x-ray method for 
early detection of left atrial enlarge- 
ment, Radiology 57: 208-213, Aug., 
1951. 

4875. Nuboer, J. F.: 


J. Thoracic Surg. 22: 
1951. 


Double aortic arch, 
208-215, Aug., 














4876. Adams, F. H., & Cunningham, 8. 
C.: Fragility of red blood cells from 
newborn infants and children with cy- 
anotic congenital heart disease, J. 
Pediat. 39: 180-184, Aug., 1951. 


4877. Johnson, A. L., et al.: Coarctation 
of the aorta complicated by patency 
of the ductus arteriosus. Physiologic 
considerations in the classification of 
coarctation of the aorta, Circulation 4: 
242-250, Aug., 1951. 


4878. Gasul, B. M., et al.: The diagnosis 
of aortic septal defect by retrograde 
aortography, Circulation 4: 251-254, 
Aug., 1951. 


4879. Royce, 8S. W.: Cor pulmonale in 
infancy and early childhood. Report 
on 34 patients, with special reference 
to the occurrence of pulmonary heart 
disease in cystic fibrosis of the pan- 
creas, Pediatrics 8: 255-274, Aug., 1951. 


4880. Fisher, H., & Lloyd, O. C.: A case 
of anomalous left coronary artery, Brit. 
Heart J. 13: 406-408, July, 1951. 

4881. Ebel, E. H., et al.: Tricuspid 
atresia with a rudimentary right ven- 
tricle, J. Pediat. 39: 211-215, Aug., 1951. 


4882. Kintner, E. P., & Kintner, M. D.: 
Congenital malformation of the heart. 
Pulmonary artery atresia with col- 
lateral circulation to the lungs by way 
of the right coronary artery and bron- 
chial arteries, Bull. Internat. A. M. 
Mus. 32: 57-62, July, 1951. 


4883. DeGroot, J. W. C.: Case reports. 
Bilateral superior venae cavae accom- 
panied by patent ductus arteriosus, 
Brit. Heart J. 13: 403-405, July, 1951. 


4884. Muller, W. H., Jr., & Longmire, 
W. P., Jr.: The surgical treatment of 
pure pulmonic stenosis, Surgery 30: 275- 
282, Aug., 1951. 


4885. Martin, W. B., & Essex, H. E.: Ex- 
perimental production and closure of 
atrial septal defects, with observations 
of physiologic effects,-Surgery 30: 283- 
297, Aug., 1951. 


4886. Stiefel, G. E.: Die Prognose der 
unbehandelten angeborenen Herz- und 
Gefissmissbildungen, Cardiologia 18: 
257-278, No. 5, 1951. 


Heart, Hypertrophy of. See No. 4928. 

Hemangioma, Parotid 4887. Karabin, J. E.: 
Cavernous hemangioma of the parotid 

gland, Surgery 30: 367-370, Aug., 1951. 
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Hemorrhagic Diseases 4888. Van Creveld, 
S., & Paulssen, M. M. P.: Significance 
of clotting factors in blood-platelets, in 
normal and pathological conditions, 
Lancet 2: 242-244, Aug. 11, 1951. 


Hepatitis 4889. Stokes, J., Jr., et al.: Viral 
hepatitis in the newborn: clinical fea- 
tures, epidemiology, and pathology, Am. 
J. Dis. Child, 82: 213-216, Aug., 1951. 


4890. Troy, J.: Homologous serum hep- 
atitis in a very young infant, J. Indi- 
ana M. A. 44: 756-757, Aug., 1951. 

Herpangina 4891. Parrott, R. H., et al.: 
Herpangina. Clinical studies of a spe- 
cific infectious disease, New England 
J. Med. 245: 275-280, Aug. 23, 1951. 


Hip, Dislocation 4892. Hauberg, G.: Spit- 
befunde unblutig behandelter ange- 


borner Huftverrenkungen, Kritik der 
Behandlung und ihre Folgerung, Ztschr. 
Orthop. 81: 109-124, No. 1, 1951. 

Hyaline Membrane. See No. 4919. 

Hyaluronidase 4893. Boyd, H. W.: Hyal- 
uronidase as an aid to administration 
of fluid in the treatment of dehydra- 
tion in infants, Glasgow M. J. 32: 214- 
217, No. 7, 1951. 


Hydrocele 4894. Rinker, J. R., & Allen, L.: 
A lymphatic defect in hydrocele, Am. 
Surgeon 17: 681-686, Aug., 1951. 

Hyperthyroidism. See No. 5040. 

Hypoparathyroidism 4895. Friend, W.: A 
case of idiopathic hypoparathyroidism, 
J. Pediat. 39: 243-248, Aug., 1951. 


Hypoparathyroidism, Pseudo- 4896. Ber- 
ardinelli, W.: Pseudo-hypoparathyroid- 
ism with decreased glucose tolerance 
and diabetes insipidus, Acta endocrinol. 
7: 7-16, No. 1-4, 1951. 


Icterus Precox. See No. 4859 


Immunization 4897. 
Christie, A.: 
young infant, Am. J. 
218-221, Aug., 1951. 


Peterson, J. C., & 
Immunization in the 
Dis. Child. 82: 


Incontinentia Pigmenti 4898. Carney, R. G.: 
Incontinentia pigmenti, Arch. Dermat. 
& Syph. 64: 126-135, Aug., 1951. 


Infant Mortality 4899. Gyllenswiird, C.: 
Nutritional deficiencies, diseases and 
poor social conditions during pregnancy 
as the cause of neonatal mortality and 
illness during the first year of life, 
Acta paediat. 40: 285-301, July, 1951. 


4900. Clifford, 8. H., et al.: Postmatu- 
rity, Am. J. Dis. Child. 82: 232-235, 
Aug., 1951. 
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Infection 4901. 
infectious 


138, July, 


Symposium, Therapy of 
diseases, Pediatrics 8: 134- 
1951. 


Intestine, Obstruction 4902. MceKechnie, R. 
Volvulus of the small intestine, 
West. J. Surg. 59: 375-377, Aug., 1951. 


Intubation 4903. Andrews, A. H., Jr., & 
Traisman, H. 8.: <A preliminary re- 
port of the use of a new plastic in- 
tubation tube, J. Pediat. 39: 197-199, 
Aug., 1951. 


Ravitch, M. M.: Jon- 
intussusception, 
342-353, July- 


Intussusception 4904. 
athan Hutchinson and 
Bull. Hist. Med. 25: 
Aug., 1951. 


4905. Ma, A. C.: Intussusception. An 
analysis of 28 cases, Chinese M. J. 69: 
239-243, May-June, 1951. 


Irradiation 4906. Levy, H.: Roentgen ther- 
apy in lymphadenosis and sinusitis in 


childhood, J. Pediat. 39: 223-236, Aug., 
1951. 
Kidney Calculi 4907. Mulloy, M.: An un- 


usual case of calcium oxalate deposits 
in the kidney of a young infant, J. 
Pediat. 39: 251-257, Aug., 1951. 


Kidney, Thrombosis 4908. Johnson, F.: 
Thrombosis of the renal vein in a new- 
born infant, Case Rep. C. M.. H., Chi- 
eago 9: 1929-1933, Aug., 1951. 


Laboratory Techniques 4909. Kligman, A. 
M., et al.: Improved technic for diag- 
nosing ringworm infections and monili- 
asis, J. A. M. A. 146: 1563-1565, Aug. 


25, 1951. 


Pedersen, H. 
Treatment in 


Bone & Joint 
1951. 


Legg-Perthes Disease 4910. 
E., & McCarroll, H. R.: 
Legg-Perthes disease, J. 
Surg. S3A: 591-600, July, 


Leucemia 4911. Idelberger, K.: Knochen- 
verinderungen bei Leukiimien (Ueber 
einen ungewoéhnlichen Fall von subleu- 
kimischer Myelose bei einem 3% jiahr- 
igen Miidchen), Ztschr. f. Orthop. 81: 
134-142, No. 1, 1951. 


4912. Schulman, I., et al.: Effects of 
ACTH and cortisone on leukemia in 
childhood, Pediatries 8: 34-52, July, 
1951. 

4913. Snelling, C. E., et al.: Pituitary 
adrenocorticotropic hormone (ACTH) 
and 1l-dehydro-17 hydroxy corticos- 


terone (cortisone) therapy in the leu- 
kemias and lymphomas of children, Pe- 
diatries 8: 22-33, July, 


1951. 


4914. Magrassi, F., et al.: Experimental 
studies on the aetiology of human leu- 


kemias, Acta haemat. 6: 38-50, July, 
1951. 

Lipemia 4915. Bruton, O. C., & Kanter, A. 
J.: Idiopathic familial hyperlipemia, 
Am. J. Dis. Child. 82: 153-159, Aug., 
1951. 

Lipidosis 4916. Greenfield, J. G.: The 
retina in cerebrospinal lipidosis, Proc. 


Roy. Soe. Med. 44: 686-689, Aug., 1951. 


Loeffler’s Syndrome 4917. Shechter, F. R., 
& Graub, M.: Loeffler’s syndrome in 


twins, J. A. M. A. 146: 1420-1422, Aug. 
11, 1951. 

Lung 4918. Potter, E. L., & Loosli, C. G.: 
Prenatal development of the human 


Child. 82: 


lung, Am. J. Dis. 226-228, 


Aug., 1951. 

4919. Blystad, W., et al.: Pulmonary 
hyaline membranes in newborn infants, 
Pediatrics 8: 5-21, July, 1951. 


Lymphocytosis, Infectious 4920. Malhotra, 
S. L.: Acute infectious lymphocytosis 
in adults treated with aureomycin, Lan- 
cet 2: 202-204, Aug. 4, 1951. 

Marfan’s Syndrome 4921. Hamwi, G. J.: 
Marfan’s syndrome (arachnodactyly), 
Am. J. Med. 11: 261-266, Aug., 1951. 

4922. Hudson, J. R.: Marfan’s syndrome 


with retinal detachment, Brit. J. Ophth. 
35: 244-245, Apr., 1951. 


Measles 4923. Rosenzweig, J. L., & Klugh, 


W. G.: Encephalitis complicating at- 
tenuated rubeola, Pediatrics 8: 85-87, 
July, 1951. 


Meningitis 4924. Schnitzker, W. F.: Diplo- 
coecus crassus meningitis, J. Pediat. 39: 
221-222, Aug., 1951. See Nos. 5031, 
5037. 


Meningitis, Influenzal 4925. Swift, P. N., & 
Bushby, S. R. M.: Haemophilus in- 
fluenzae meningitis treated with poly- 
myxin, Lancet 2: 183-190, Aug. 4, 1951. 


Meningitis, Meningococcus 4926. Petit, R., 
& Saintes, M: J.: Deux cas de menin- 
gite a meningocoques chez des juneaux 
prematures, Nourrisson 39: 120-124, 
May-June, 1951. 


Meningitis, Purulent .4927. Sahs, A. L.: 
The treatment of purulent meningitis, 
Neurology 1: 394-409, Sept.-Oct., 1951. 


Meningitis, Tuberculous 4928. Emery, J. L.: 


Cardiac concentric hypertrophy in 
children with hydrocephalus due to 
tuberculous meningitis, Arch. Dis. 


Childhood 26: 245-248, June, 1951. 

















4929. Fletcher, A. P.: Intrathecal tuber- 
culin in tuberculous meningitis, Lancet 
2: 290-292, Aug. 18, 1951. 


4930. Lorber, J.: Sexual precocity fol- 
lowing recovery from tuberculous men- 
ingitis with hydrocephalus, Proce. Roy. 
Soc. Med. 44: 726-728, Aug., 1951. 


Mesenteric Lymphadenitis 4931. Corper, F. 
J.: Acute mesenteric lymphadenitis in 
childhood, Quart. Bull., Northwestern 
Univ. M. School 25: 279-281, No. 3, 
1951. 


Methemoglobinemia 4932. Walton, G.: Sur- 
vey of literature relating to infant 
methemoglobinemia due to nitrate-con- 
taminated water, Am. J. Pub. Health 
41: 986-996, Aug., 1951 (Part 1). 


4933. Richard, J.: Méthémoglobinemia 
par ingestion d’eau de puits, Arch. 
frang. pédiat. 8: 519-524, No. 5, 1951. 


Microcephaly 4934. Schachter, M.: Etude 
clinico-psychologique d’un microcéph- 
ale, Ann. paediat. 177: 122-128, Aug., 
1951. 


Mongolism 4935. ster, J.: Some prob- 
lems concerning mongolism in the new- 
born, Acta paediat. 40: 338-348, July, 
1951. 


Mumps 4936. Henle, G., & Henle, W.: Stud- 
ies on the prevention of mumps, Pedi- 
atrics 8: 1-4, July, 1951. 


Muscular Dystrophy 4937. Tyler, F. H., & 
Perkoff, G. T.: Studies in disorders 
of muscle. VI. Is progressive muscular 
dystrophy an endocrine or metabolic 
disorder? Arch. Int. Med. 88: 175-190, 
Aug., 1951. 


4938. Gadermann, E., & Beckmann, R.: 
Beziehungen zwischen Dystrophia mus- 
culorum progressiva erb und Herzmus- 
kel, unter besonderer Beriicksichtigung 
klinischer und elektrokardiographischer 
Befunde, Klin. Wehnschr. 29: 493-498, 
Aug. 1, 1951. 


Myositis Fibrosa 4939. 
MacGregor, A. R.: 
generalisata, Arch. 
215-223, June, 1951. 


Myositis Ossificans 4940. Grobelnik, S.: 
Myositis ossificans progressiva (hyper- 
plasia fascialis ossificans progressiva), 


Stewart, A. M., & 
Myositis fibrosa 
Dis. Childhood 26: 


Ann. paediat. 177: 103-111, Aug., 1951. 
Nephritis. See No. 5013. 
Nephrosis 4941. Rapoport, M., et al.: Ef- 


fect of corticotropin on children with 
nephrotic syndrome: clinical observa- 
tions on 34 children; the effect of 
cortisone in four, Am. J. Dis. Child. 
82: 248-253, Aug., 1951. 
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4942. Orbrinsky, W., and Kohn, J, L.: 
Lipid nephrosis: a ten- to twenty-six- 
year follow-up study, Am. J. Dis. Child. 
82: 246-247, Aug., 1951. 


Neuroblastoma 4943. Farber, 8.. et al.: 
Chemotherapy of disseminated neuro- 
blastoma in children, Am. J. Dis. Child. 
82: 239-241, Aug., 1951. 


Neurosurgery 4944. Symposium, Psycho- 
chirurgie infantile, Semaine hép, Paris 
27: 2400-2423, Nos. 57-58, 1951. 


Neutropenia 4945. Nash, F. W.: Hepato- 
splenomegaly with neutropenia, Proce. 


Roy. Soc. Med. 44: 730-731, Aug., 1951. 


Newborn 4946. Slobody, L. B., & Wallace, 
H. M.: Principles and facilities for the 
eare of the newborn infants in the hos- 
pital, J. A. M. A. 146: 1462-1465, Aug. 
18, 1951. 


4947. Smith, C. A.: The valley of the 
shadow of birth, Am. J. Dis. Child. 82: 
171-201, Aug., 1951. 


4948. Pathological Case No. 649, Vomit- 
ing in the newborn, Case Rep. C. M. H., 
Chicago 9: 1938-1942, Aug., 1951. 


4949. Heller, H.: The water metabolism 
of newborn infants and animals, Arch. 
Dis. Childhood 26: 195-204, June, 1951. 


4950. Carpenter, R. C.: Respiratory dif- 
ficulties in the newborn as related to 
otolaryngology, J. Iowa M. Soe. 41: 
353-359, Aug., 1951. 


4951. B., Jr.: 
pharyngeal, and throat suction ap- 
paratus for the newborn and small 
infant, Am. J. Dis. Child. 82: 169-170, 
Aug., 1951. 

4952. Ravina, J.. & Daunay, J. J.: Ap- 
pareil animateur de respiration pour 
nouveau-nés, Gynéc. et obst. 3: 358-359, 
No. 3, 1951. See Nos. 4839, 4843, 4919. 


Nutrition 4953. Bransby, E. R., & Ham- 
mond, W. H.: Reliability of the clin- 
ical assessment of ‘‘ nutritional state,’’ 
Brit. M. J. 2: 330-333, Aug. 11, 1951. 


Obesity 4954. Reilly, W. A.: The over- 
weight child, Gen. Practitioner 4: 41- 
46, Aug., 1951. 


Osteochondritis 4955. Romagny, M. G.: 
Nouvelles recherches radio-cliniques sur 
l’ostéochondrite du nouveau-né.—Deux- 


Emerson, E. Nasal, naso- 


iéme mémoire, J. méd. Lyon 32: 719- 
734, Aug. 5, 1951. 

Osteochondrosis 4956. Heer, J.: Ueber die 
Kéhlersche Erkrankung und _ die 
momentane Kompressionsfraktur des 


Os naviculare pedis beim Kind, Schweiz. 
med. Wehnschr. 81: 731-733, July 28, 
1951. 
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Osteomyelitis 4957. Simpson, W. L.: 
Treatment of osteomyelitis of the skull 
resulting from ethmoid and frontal 
sinusitis, Ann. Otol., Rhin. & Laryng. 
60: 399-405, June, 1951. 


Osteopetrosis 4958. Gérard-Lefebvre: Mal- 
adie d’Albers-Schonberg. Essai de 
greffe osseuse suivie de splénectomie 
chez un nourrisson de 16 mois atteint 
de forme maligne précoce, Presse méd. 
59: 1103, Aug. 11, 1951. 


Pancreas, Fibrocystic Disease 4959. Stow- 
ens, D.: Aureomycin in the treatment 
of fibrocystic disease of the pancreas, 
Pediatrics 8: 60-67, July, 1951. 


4960. Bergstrand, H.: Fibrocystie dis- 
ease of the pancreas, a disorder of the 
autonomic nervous system, Acta 
paediat. 40: 349-359, July, 1951. 


4961. Gaffney, P. C.: Source of error in 
test for stool trypsin, Pediatrics 8: 82- 
84, July, 1951. 


Paroxysmal Tachycardia 4962. Fowler, C. 
D.: Paroxysmal auricular tachycardia 
in infants, Bull. Crawford W. Long 
Mem. Hosp. 3: 22-25, Apr. 1, 1951. 


4963. Scott, E. P.: 
eardia, J. Pediat. 39: 
1951. 


Paroyxsmal tachy- 
168-173, Aug., 


Pemphigus See No. 4780. 


Penicillin 4964. fFriederiszick, F. K., & 
Dorner, G.: Beitriige zur Penicillin- 
dosierung im Kindesalter, Med. Klin. 
46: 749-751, July 6, 1951. 


4965. Murray, J., & Crawford, E. M.: 
Penicillin blood levels in babies, Lancet 
2: 147-149, July 28, 1951. 


Rheumatic 
Brit. 


Pericarditis 4966. Fox, E. G.: 
pericarditis in early childhood, 
Heart J. 13: 409-410, July, 1951. 

Peritonitis, Meconium See No. 4948. 

Pertussis 4967. Bradford, W. L., & Day, E.: 
Susceptibility of hemophilus para-per- 
tussis to certain antibiotics, Am. J. Dis. 
Child. 82: 221, Aug., 1951. 


4968. Debré, R.: Le sérum d’hommes 
hyperimmunisés dans le traitement de 
la coqueluche, Arch. franc. pédiat. 8: 
501-513, No. 5, 1951. 


4969. Debré, R., & Zourbas, J.: La vac- 
cination anticoquelucheuse prophy- 
lactique, Arch, frang. pédiat. 8: 490-500, 
No. 5, 1951. 


Cowie, 
Phenylpyruvie oligophrenia, J. 
Ment. Se. 97: 505-531, July, 1951. 


Phenylpyruvic Oligophrenia 4970. 
Vi: 


Pneumonia 4971. Graves, F. B., & Ball, W. 
O.: Evaluation of the treatment of 
primary atypical pneumonia with aureo- 
mycin, Chloromycetin, and terramycin, 
J. Pediat. 39: 155-167, Aug., 1951. 


Pneumo-encephalography See No. 4944. 


Poisoning, Iron 4972. Murphy, J. W., et al.: 
Acute iron poisoning. Report of a case 
and review of the literature, Arch. 
Pediat. 68: 303-308, July, 1951. 


Poliomyelitis 4973. Lenarsky, M., et al.: 
Epidemic poliomyelitis. Review of 526 
eases, Am. J. Dis. Child. 82: 160-168, 
Aug., 1951. 


4974. Priest, R. E., et al.: The present 
status of tracheotomy in bulbar polio- 
myelitis, Ann. Otol., Rhin. & Laryng. 
60: 468-484, June, 1951. 


4975. Weaver, H. M.: Poliomyelitis re- 
search: some recent contributions, 
Postgrad. Med. 10: 174, A-50 & A-52, 
Aug., 1951. 


4976. Sarnoff, S. J., et al.: Hypoven- 
tilation syndrome in bulbar polio- 
myelitis, J. A. M. A. 147: 30-34, Sept. 
1, 1951. 


4977. Plum, F., & Whedon, G. D.: The 
rapid-rocking bed: its effect on the 
ventilation of poliomyelitis patients 
with respiratory paralysis, New Eng- 
land J. Med. 245: 235-241, Aug. 16, 
1951. 


4978. Scobey, R. R.: Iodine in the treat- 
ment of poliomyelitis and other para- 
lytic diseases, Arch. Pediat. 68: 309- 
321, July, 1951. 


4979. McDowell, F. H., & Plum, F.: 
Arterial hypertension associated with 
acute anterior poliomyelitis, New Eng- 
land J. Med. 245: 241-245, Aug. 16, 
1951. 


4980. Stimson, P. M.: The treatment of 
acute poliomyelitis, J. Pediat. 39: 144- 
150, Aug., 1951. 


4981. Ingalls, T. H., & Aycock, W. L.: 
Upper-respiratory infection as a factor 
influencing susceptibility to poliomyelitis, 
New England J. Med. 245: 197-203, 
Aug. 9, 1951. 


4982. Pellew, R. A. A.: A clinical de- 
scription of a disease resembling polio- 
myelitis, seen in Adelaide, 1949-1951, 
M. J. Australia 1: 944-946, June 30, 
1951. 








4988. Galloway, T. C., & Seifert, M. H.: 
Lowering mortality from bulbar polio- 
myelitis, J. Iowa M. Soc. 41: 341-346, 
Aug., 1951. 


4984. Walker, A. A., et al.: The role of 
tracheotomy in the management of 
bulbar poliomyelitis. Report of 2 cases, 
Clin. Proc. Child. Hosp., Washington, 
D, C. 7: 173-178, June, 1951. 


4985. Laake, H.: Myocarditis in polio- 
myelitis, Acta med. scandinav. 140: 159- 
169, No. 3, 1951. 


4986. Gustafson, J. E., & Margulies, H.: 
Electrocardiographic changes in acute 
poliomyelitis, J. Iowa M. Soc. 41: 349- 
353, Aug., 1951. 


4987. Curnen, E. C., & Melnick, J. L.: 
Poliomyelitis and coxsackie viruses in 
paralytic poliomyelitis, Pediatrics 8: 
237-248, Aug., 1951. 


4988. Jungeblut, C. W., & Edwards, J. 
E.: Isolation of poliomyelitis virus 
from the heart in fatal cases, Am. J. 
Clin. Path. 21: 601-623, July, 1951. 


4989. Milzer, A., et al.: Effect of per- 
tussis, diphtheria toxoid, and salmonella 
immunization on experimental polio- 
myelitis, Proc. Soc. Exper. Biol. & Med. 
77: 485-488, July, 1951. 


4990. Faber, H. K., et al.: Experimental 
production of post-tonsillectomy bulbar 
poliomyelitis, Am. J. Dis, Child. 82: 
212, Aug., 1951. 


Polymyxin See No. 4925. 


Polyp, Intestinal 4991. Moore, S. W.: 
Polyps of the large intestine, Am. J. 
Surg. 82: 390-395, Sept., 1951. 





Porphyria 4992. Aldrich, R. A., et al.: 
Photosensitive or congenital porphyria 
with hemolytic anemia: I. Clinical and 
fundamental studies before and after 


splenectomy, Blood 6: 685-698, Aug., 
1951. 
4993. Grinstein, M., et al.: Photosensi- 


tive or congenital porphyria with hemo- 
lytic anemia. II. Isotopic studies of 
porphyrin and hemoglobin metabolism, 
Blood 6: 699-705, Aug., 1951. 


Premature 4994. Lantuéjoul, P.: A propos 
de la conduite a tenir au cours de l‘ac- 
couchement du prématuré, Arch. franc. 
pédiat. 8: 514-518, No. 5, 1951. 


4995. Wallace, H. M., et al.: Methods 
of securing uniformity in _ hospital 


statistics on premature infants in New 
York City, J. Pediat. 39: 200-205, Aug., 
1951. 
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4996. Silverman, W. A., et al.: Inhibi- 
tion of growth and other effects of 
ACTH in premature infants, Pediatrics 
8: 177-191, Aug., 1951. 


4997. Levine, S. Z., et al.: Some clinical 
and metabolic responses of premature 
infants to corticotropin (ACTH), Am. 
J. Dis. Child. 82: 236-237, Aug., 1951. 


4998. Gordon, H. H.: Inconclusions of 
studies, mostly of premature infants, 
Pediatrics 8: 163-176, Aug., 1951. See 
No. 4862. 


Psychiatry 4999. Elmore, J. D.: Psycho- 
therapy with children, J. M. A. Ala- 
bama 21: 29-32, Aug., 1951. 


5000. Barhash, A. Z.: Psychiatrie tech- 
niques in medical practice, J. A. M. A. 
146: 1584-1588, Aug. 25, 1951. 

5001. Eysenck, H. J., & Prell, D. B.: The 


inheritance of neuroticism: an experi- 
mental study, J. Ment. Se. 97: 441-465, 


July, 1951, 
5002. Darr, G. C., & Worden, F. G.: Case 
report 28 years after an infantile 


autistic disorder, Am. J. Orthopsychiat. 
21: 559-570, July, 1951. 


5003. Szurek, 8. A.: The family and the 
staff in hospital psychiatric therapy of 
children, Am. J. Orthopsychiat. 21: 597- 
611, July, 1951. See No. 5065, 


Psychiatry, Adolescence 5004. Paterson, A. 
S.: Mental disease in the adolescent, 
Practitioner 167: 115-121, Aug., 1951. 


Psychiatry, Behavior 5005. Roberts, K. E., 
& Schoellkopf, J. A.: Eating, sleeping, 
and elimination practices of a group of 
2% year old children, Am. J. Dis. Child. 
82: 121-152, Aug., 1951. 


Psychiatry, Tests 5006. Martin, A. W., & 
Weir, A. J.: A comparative study of 
the drawings made by various clinical 
groups, J. Ment. Se. 97: 532-544, July, 
1951. 


Psychoses 5007. Creak, M.: 
childhood, J. Ment. Se. 
July, 1951. 


Psychoses in 
97: 545-554, 


Puberty, Precocious 5008. Mossberg, H.-O.: 
Precocious puberty; clinical picture and 
remote prognosis, Acta paediat. 40: 261- 
284, July, 1951. 


Purpura 5009. Koch, F. P.: Idiopathic 
thrombocytopenic purpura with an un- 
usual complication, J. Pediat. 39: 248- 
251, Aug., 1951. 


Pyelonephritis 5010. Perkoff, G. T., et al.: 
A clinical study of hereditary inter- 
stitial pyelonephritis, Arch. Int. Med. 
88: 191-200, Aug., 1951. 
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Pyloric Stenosis 5011. Waas, F. J., et al.: 
Adenomyoma of pylorus seen at autopsy 
two years after operation for pyloric 
stenosis in a newborn girl baby, Am. 
Surg. 17: 844-848, Sept., 1951. 


5012. Welsh, J. B.: Pylorie stenosis in 
identical twins: a case report, J. In- 
diana M. A. 44: 762, Aug., 1951. 


Pyoderma 5013. Callaway, J. L., & O’Rear, 
H. B.: Pyogenie infections of skin: 
etiologic factor in acute glomerulo- 
nephritis of children, Arch. Dermat. & 
Syph. 64: 159-163, Aug., 1951. 


5014. Strauss, R. E., & Baldridge, G. D.: 
Treatment of superficial pyodermas in 
children, Arch. Dermat. & Syph. 64: 
211-212, Aug., 1951. 


Respiratory Tract (Foreign Body) 5015. 
Richards, L. G.: Foreign bodies in the 
respiratory tract, New England J. Med. 
245: 141-146, July 26, 1951. 


Retrolental Fibroplasia 5016. Blodi, F. C., 
et al.: Experiences with corticotropin 
(ACTH) in the acute stage of retrolental 
fibroplasia, Am. J. Dis. Child. 82: 242- 
245, Aug., 1951. 


Rheumatic Disease 5017. Valdés-Dapena, 
A., & Valdés-Dapena, M.: Rheumatic 
nodules in tuberculosis, J. A. M. A. 
146: 1566-1569, Aug. 25, 1951. 


5018. Massell, B. F., et al.: Prevention 
of rheumatic fever by prompt penicillin 
therapy of hemolytic streptococcic 
respiratory infections, J. A. M. A. 146: 
1469-1474, Aug. 18, 1951. 


5019. Bakwin, H.: Rheumatic fever and 
rheumatic heart disease, J. Pediat. 39: 
258-259, Aug., 1951. 


Rickets 5020. Lindemann, K.: Ergebnisse 
der Friihbehandlung rachitischer Skolio- 
sen, Ztschr. f. Orthop. 81: 25-34, No. 1, 
1951. 


Ringworm See No. 4909. 


Roussy-Lévy Disease See No. 4810. 

Salmonella Infection 5021. Gittleman, I. F.: 
Protean manifestations of salmonella 
infection in infancy and childhood, Am. 
J. Dis, Child. 82: 224-226, Aug., 1951. 


Sarcoidosis 5022. Keech, M. K.: General- 
ized sarcoidosis with renal involvement, 
Proce. Roy. Soc. Med. 44: 728-729, Aug., 


1951. 
Schizophrenia 5023. Tracy, W. H.: Psycho- 
logical study of childhood schizo- 


phrenia, Delaware State M. J. 23: 246- 
248, Aug., 1951. 





5024. Fabian, A. A., & Holden, M. .A.: 
Treatment of childhood schizophrenia in 
a child guidance clinic, Am. J. Ortho- 
psychiat. 21: 571-583, July, 1951. 


Seabright Bantam Syndrome See No. 4896. 


Serum Reactions See No. 4804. 

Speech 5025. Huizing, H. C., & Pollack, D.: 
Effects of limited hearing on the de- 
velopment of speech in children under 
three years of age, Pediatrics 8: 53-59, 
July, 1951. 


Spirillum Fever 5026. Shwartzman, G., et 
al.: Repeated recovery of a spirillum 
by blood culture from 2 children with 
prolonged and recurrent fevers, Pediat- 
ries 8: 227-236, Aug., 1951. 


Spondylarthritis 5027. Maylahn, D., & 
Pease, C.: Spondylarthritis, Case Rep. 
C. M. H., Chicago 9: 1933-1936, Aug., 
1951. 


Fisher, A. A., & Leider, 
vesiculoerosive 


Stomatitis 5028. 
M.: Treatment of 


stomatitis with aureomycin  troches, 
Arch. Dermat. & Syph. 64: 164-168, 
Aug., 1951. 

Streptomycin 5029. Glorig, A.: The effect 


of dihydrostreptomycin hydrochloride 
and sulfate on the auditory mechanism, 
Ann. Otol. Rhin. & Laryng. 60: 327-335, 
June, 1951. 


Subdural Effusion 5030. Ried, H. L.: Sub- 
dural effusions in pyogenic meningitis, 
Clin. Proc. Child. Hosp., Washington, 
D. C. 7: 182-187, June, 1951. 


5031. Arnold, G. G.: Purulent and 
serous subdural effusions in the course 
of purulent meningitis, J. Pediat. 39: 
191-196, Aug., 1951. 

Suction Apparatus See No. 4951. 

Syphilis 5032. Gumpesberger, G.: Der 
diagnostische Wert der Réntgenunter- 
suchung des Skelettes fiir die Diag- 
nosestellung der Lues congenita beim 
Saéugling und Kleinkind, Dermatologica 
103: 19-35, No. 1, 1951. 

5033. Gaskell, K. H.: 
syphilis, Brit. J. Ven. Dis. 27: 
June, 1951. 


Radiology in 
59-74, 


Teeth 5034. Symposium, Oral health in 
pediatrics, Pediatrics 8: 142-144, July, 
1951. 


5035. Price, W. C., et al.: Dental health 
service as a function of preventive 
pediatric care, J. Pediat. 39: 206-210, 
Aug., 1951. 

















5036. Boyd, J. D., & Wessels, K. E.: 
Epidemiologic studies in dental caries; 
III. The interpretation of clinical data 
relating to caries advance, Am. J. Pub. 
Health 41: 976-985, Aug., 1951 (Part I). 


Terramycin 5037. Hoyne, A. L., & Riff, E. 
R.: Terramycin therapy for menin- 
gitis, J. Pediat. 39: 151-154, Aug., 1951. 


Tetanus 5038. Kile, W.: Beobachtungen 
und klinische Erfahrungen an 372 
Tetanusfillen, Langenbecks Arch. u. 
Dtsch. Z. Chir. 269: 37-45, No. 1, 1951. 


5039. Herzon, E., et al.: Tracheotomy in 
tetanus, Arch. Otolaryng. 54: 143-156, 
Aug., 1951. 


Thyrotoxicosis 5040. Schlesinger, B., & 
Fisher, O. D.: Accelerated skeletal de- 
velopment from thyrotoxicosis and 
thyroid overdosage in childhood, Lancet 
2: 289-290, Aug. 18, 1951. 


Tonsils 5041. Hyde, T. L.: Failure of 
tonsillectomy, J. A. M. A. 146: 1478- 
1480, Aug. 18, 1951. 

Toxicosis See No. 4865. 

Toxoplasmosis 5042. Thalhammer, 0O., & 


Janicek, L.: Allergometrie bei Toxo- 
plasmose. Ein differentialdiagnostischer 


Versuch, Ann. paediat. 177: 116-121, 
Aug., 1951. 
5043. Jelliffe, D. B.: Congenital toxo- 


plasmosis in an African child, Arch. 
Dis. Childhood 26: 258-260, June, 1951. 


Tuberculosis, Gingival 5044. Brand, T. A., 
& Ballard, C. F.: Primary tuberculosis 
of the gum, Arch. Dis. Childhood 26: 
261-264, June, 1951. 


Tuberculosis, Pulmonary 5045. Lowys, P., 
& Lengrand, J.: Btude de 349 cas de 
tuberculose pulmonaire entrés en sana- 
torium d’enfants aprés dépistage 
systématique, Rev. Tubere. 15: 229-247, 
No. 3, 1951. 


Tuberculosis, Skeletal 5046. Minear, W. L.: 
Tuberculosis of bones and joints in chil- 
dren, Am. Surg. 17: 825-829, Sept., 1951. 


Tuberculosis, Spine 5047. Kaplan, C. J.: 
Pott’s disease, South African M. J. 25: 
506-509, July 21, 1951. 


Tumors 5048. Andersen, D. H.: Tumors of 
infancy and childhood. I. A survey of 
those seen in the Pathology Laboratory 
of the Babies Hospital during the years 
1935-1950, Cancer 4: 890-906, July, 1951. 


5049. Peterson, C. G., & Gilmer, G., Jr 
Tumors of childhood: surgeon’s view- 
point, Surgery 30: 329-348, Aug., 1951. 
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Tumors, Adrenal 5050. Gardner, L. IL: 
Diagnosis of adrenocortical tumors: a 
useful chemical test, Am. J. Dis. Child. 
82: 241-242, Aug., 1951. 


5051. Kouyoumdjian, A. O., & McDonald, 
J. J.: Association of congenital adrenal 
neuroblastoma with multiple anomalies, 
including an unusual oropharyngeal 
cavity (imperforate buccopharyngeal 
membrane?), Cancer 4: 784-788, July, 
1951. 


Tumors, Bone 5052. Maylahn, D., et al.: 


Osteoid osteoma, Case Rep. C. M. H., 
Chicago 9: 1927-1929, Aug., 1951. 
Tumor, Kidney 5053. Swick, M.: The co- 


incidence of trauma in the presence of 
a Wilms’ Tumor, J. Mt. Sinai Hosp. 
18: 131-133, July-Aug., 1951. 


eee -y Mediastinum 5054. Alexander, R. 
C. Mediastinal neuroblastoma in an 
infant, Brit. J. Surg. 38: 517-518, Apr., 
1951. 


Tumor, Ovary 5055. Gilman, A., et al.: 
Teratoma of the ovary in a sixteen- 
month-old child, California Med. 75: 
105-106, Aug., 1951. 


5056. Gordon, V. H., & Marvin, H. N.: 
Theca-cell tumor of ovary in child one 
year of age, J. Pediat. 39: 133-143, 
Aug., 1951. 


Tumor, Peripheral Nerve 5057. Hill, R. P.: 
Neuroma of Wagner-Meissner tactile 
corpuscles, Cancer 4: 879-882, July, 
1951. 


Tumor, Pylorus See No. 5011. 


Tumor, Sacrococcygeal 5058. Sen, N. C., & 
Banerjee, 8. K.: Chordoma. A _ case 
report, Indian M. Gaz. 86: 87-90, Mar., 
1951. 


Tumor, Submental 5059. Stout, B. F., & 
Todd, D. A.: Malignant melanoma, 
Texas State J. Med. 47: 567-568, Aug., 
1951. 


Tumor, Thoracic 5060. Ackerman, L. V., & 
Taylor, F. H.: Neurogenous tumors 
within the thorax, Cancer 4: 669-691, 
July, 1951. 


Tumor, Tonsil 5061. Lewis, G. K., et al.: 
Congenital neurogenic malformation of 
the faucial tonsil. Case reports, Arch. 
Otolaryng. 54: 172-176, Aug., 1951. 


Tumor, Uterus 5062. Thornton, W. N., Jr., 
& Carter, J. P.: Sarcoma of the uterus, 
a clinical study, Am. J. Obst. & Gynec. 
62: 294-302, Aug., 1951. 
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Typhoid Fever 5063. Bauer, F. K., & 
Bower, A. G.: Typhoid fever of short 
duration, Am. J. M. Se. 222: 174-178, 
Aug., 1951. 


Ulcerative Colitis 5064. Case Report, Case 
No. 37332. Massachusetts General Hos- 
pital, New England J. Med. 245: 264- 
267, Aug. 16, 1951, 


5065. Prugh, D. G.: The influence of 
emotional factors on the clinical course 
of ulcerative colitis in children, Gastro- 
enterology 18: 339-354, July, 1951. 


Urea Clearance 5066. Souchon, F.: Zur 
Frage der Brauchbarkeit der Harnstoff- 
Clearance in der Nierendiagnostik bei 
Kindern, Arch. Kinderh. 142: 80-91, No. 
2, 1951. 


Ectopic 5067. Alldred, A. J., & 
The ectopic ureter in 
Surg. 38: 460-466, 


Ureter, 
Higgins, T. T.: 
childhood, 
Apr., 1951. 


Brit. J. 


Urinary Tract 5068. Lattimer, J. K., & 
Hubbard, M.: Pediatric urological ad- 
missions, J. Urol. 66: 289-293, Aug., 
1951. 


Viral Diseases 5069. Shea, J. J.: Viral dis- 
eases of the nose and throat, Ann. Otol., 
Rhin. & Laryng. 60: 392-398, June, 
1951. See No. 4891. 


Vitamins 5070. Ellingson, R. C., et al.: 
Relative effectiveness of vitamins A 
and D in oil and in water, Pediatrics 
8: 107-116, July, 1951. 


Vitamin A Poisoning 5071. Bair, G.: 
Chronic vitamin A poisoning, J. A. M. 
A. 146: 1573-1574, Aug. 25, 1951. 


Vomiting Cyclic 5072. Hamilton, C. K. J., 
et al.: Discussion on cyclical vomiting 
and allied periodic disorders of child- 
hood, Proc. Roy. Soc. Med. 44: 719-725, 
Aug., 1951. 


Xanthomatosis See No. 4851. 
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Abscess, Retropharyngeal 5073. Folken, F. 
G.: Pharyngeal infection complicated 
by erosion of the internal jugular vein, 
Minnesota Med. 34: 877-879, 1951. 


Acne 5074. Andrews, G. C., et al.: Ad- 
vances in the treatment of seborrheic 
dermatitis and acne vulgaris, Australian 
J. Dermat. 1: 11-17, 1951. 


5075. Horne, S. F.: The treatment of 
acne vulgaris with estrogens and 
chorionic gonadotropins, Univ. Michi- 
gan M. Bull. 17: 317-319, 1951. 


Acrodynia 5076. Andersen, B.: Acrodynia 
caused by exposure to mercury, J. Oslo 
City Hosps. 1: 161-169, 1951. 


ACTH 5077. Cohen, D., & Distelheim, I. 
H.: Generalized erythrodermia  oc- 
curring in a case of psoriasis on treat- 
ment with adrenocorticotropic hormone 
(ACTH), J. Invest. Dermat, 17: 61-63, 
1951. 


5078. Forsham, P. H.: Present status 
of ACTH and cortisone in therapy, M. 


Clin. North America, pp. 1229-1253, 
1951. 
5079. Harvey, A. M.: Adrenal cortical 


activity and the hypersensitive state: 
some clinical and experimental obser- 
vations, Tr. & Stud., Coll, Physicians, 
Philadelphia 19: 39-48, 1951. 


5080. Lever, W. F.: ACTH and cor- 
tisone in diseases of the skin, New 
England J. Med. 245: 359-363, 1951. 


5081, Wintrobe, M. M.: Effect of cor- 
ticotropin and cortisone on the blood 
in various disorders in man. Arch. Int. 
Med, 88: 310-336, 1951. 


Addison’s Disease 5082. Mouriquand, G., 
et al.: Remarques sur 1’insuffisance 
surrénale du type Addison et ses nou- 
veaux tests chez l’enfant, Pédiatrie 6: 
667-675, 1951. 


Adrenal Insufficiency 5083. Grotts, B. F.: 
Hypoadrenalism in newborn infants. 
A ease report, J. Indiana M. A. 44: 839- 
840, 1951. 
See No. 


Allergy. 5079. 





Allergy, Bacterial 5084, Stevens, F. A., & 
Gordon, Ernest: Occurrence of Bac- 
terial respiratory infections resembling 
epidemic coryza in allergic patients, 
Ann, Allergy 9: 634-641, 1951. 


Allergy, Drugs 5085. Fischer, H.: Arznei- 
mittelallergie—Tatsachen und _  Prob- 
leme Schweiz. med, Wehnschr. 81: 890- 
900, 1951. 

See No. 5277. 


Amaurotic Family Idiocy 5086. Cares, R. 
M.: Juvenile amaurotic family idiocy: 
features suggestive of precocious senil- 
ity, Psychiatrie Quart. 25: 445-457, 
1951, 


Anemia, Aplastic (Fanconi Syndrome) 5087. 


Bauman, Th.: Konstitutionelle Pan- 
myelophthise mit multiplen Abartun- 
gen, Ann. Paediat. 177: 142-174, 1951. 


Anemia, Hemolytic 5088. Dameshek. W., & 
Rosenthal, M. C.: The treatment of 
acquired hemolytic anemia. With a 
note on the relationship of periarteritis 
nodosa to hemolytic anemia, M. Clin. 
North America, pp. 1423-1440, 1951. 


5089. Kasuistischer 
hiimolytischen 
Mo- 


1951. 


Holtermiiller, K.: 
Beitrag zur akuten 
animie von Typ  Lederer-Brill, 
natsehr. f, Kinderh. 99: 270-271, 


Jasinski, B.: 
Kindes ein 
Pediat. 


Anemia. Hypochromic 5090. 
Ist die leichte Aniimie des 
physiologischer Zustand?, Ann. 
177: 129-141, 1951. 


Anemia, Mediterranean 5091. Banton, A. 
H.: A genetic study of Mediterranean 
anemia in Cyprus, A, J. Human Genet. 
3: 47-63, 1951. 

5092. Frontali, G., & Stegagno, G. A.: 
Durée de vie du globule rouge dans 
l’anémie méditerranéenne, Helvet. pae- 
diat. acta 6: 271-280, 1951. 


Anemia, Megaloblastic 5093. May, ©. D., 
et al.: Experimental nutritional meg- 
aloblastic anemia: Relation of ascor- 
bie acid and pteroylglutamie acid. I. 
Nutritional data and manifestations of 
animals, Am. J. Dis. Child 82: 282- 
309, 1951. 
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5094. 
The treatment of 
in infancy. Postgrad. 
1951. 


Woodruff, C. W., & Peterson, J. C.: 
megaloblastic anemia 
Med. 10: 189-191, 


Anemia, Sickle 5095. Singer, Karl: The 
pathogenesis of sickle cell anemia, Am. 
\ i ‘lin. Path, 21: 858-865, 1951. 


See No. 5167. 


Aneurysm 5096. 
arteriovenous 
ternal carotid 
facial vein with 
external carotid artery, 
144-450, 1951. 


Gage, M.: 
aneurysm of right ex- 
artery and posterior 
absence of branches of 
Ann, Surg. 134: 


Congenital 


Angiography, Cerebral 5097. Koppang, K.: 
Pereutaneous carotid angiography in 
children, Acta psyehiat. et neurol. 
Suppl. 74: 134-139, 1951. 


Anomalies 5098. Blackfield, H. M., & 
Hause, D. P.: Congenital constricting 
bands of the extremities, Plast. & Re- 
construct. Surg. 8: 101-109, 1951. 

5099. Logan. W. P. D.: Incidence of 
congenital malformations and their re- 
lation to virus infections during preg- 
nancy, Brit. M. J. 4732: 641-645, 1951. 

5100. Nenzelius, C.: On spontaneous 
cerebrospinal otorrhea due to congenital 
malformations, Acta oto-laryng. 39: 
314-327, 1951. 

5101. Smitt, W. G. S.: 
and stigmata degenerations, 
chiat. neurol. et neurochir. 
175-197, 1951. 


Anomalies, Bone 5102. 
Congenital stippled 
ries 8: 380-392, 1951 


Anomalies, Ear 5103. Altmann, F.: Mal- 
formations of the eustachian tube, the 
middle ear, and its appendages, Arch. 
Otolaryng. 54: 251-256, 1951. 


Anomalies, Eye 5104. Girardet, P.: Epi- 
eanthus inversus, ptose palpébrale con- 
génitale et troubles de la wmotilité 
oculaire chez un nourrisson de sept 

Helvet. paediat. acta 6: 361-364, 


Degeneration 
Folia psy- 
neerl. 54: 


Ford G. ; a 


epiphy ses, 


et al.: 
Pediat- 


mois, 


1951. 


Anomalies, Lung 5105. McDowell, C., et 
al: A case of intralobar sequestration 
of the lung associated with an abnor 
mal pulmonary artery, Brit. J. 
39: 87-91, 1951. 


Anomalies, Multiple 5106. Theopold, W., & 
Wildhack, R.: Dermatochalasis in 
Rahmen wmultipler Abartungen, Mo- 
natschr. f. Kinderh. 99: 213-218, 1951. 


Anomalies, Ovary 5107. Silver, H. K.: 
Syndrome of ovarian (con 
genitally aplastic ovaries). Short stat- 
ure, multiple congenital abnormalities 
and high urinary gonadotropins in a 
two-year, eight-month-old female, Pedi- 
atries 8: 368-379, 1951. 


Surg. 


agenesis 


Anorexia. See No. 5218. 


Antibiotics 5108. Dowling, H. F.: 
lished use of the antibiotics, 
J. 100: 192-196, 1951. 

5109. Jochims, J.: Praxis der anti- 
biotischen Behandlung im Kindesalter, 
Arch. f. Kinderh., Supp, 27: 1-72, 1951. 

5110. Keefer, C. 8.: The selection of 
anti-infective agents in the prevention 
and treatment of disease, Ann. West. 
Med. & Surg. 5: 683-686. 1951. 

5111. Peck, G. A., & Berry, J. W.: Anti- 
biotic therapy in primary atypical 
pneumonia (The use of aureomycin, 
Chloromycetin, streptomycin, and peni- 
cillin in controlled studies), Antibiotics 
& Chemotherapy 1: 291-298, 1951. 

5112. Shwachman, H., & Kennell, J. H.: 
Newer antibiotics in pediatrics, M. 
Clin, North America, pp. 1507-1522, 
1951. 

5113. 
aspects of antibiotic 
ries 8: 406-412, 1951. 

Arthritis 5114. Ungar, G., et al.: 
erine control of inflammation; effect of 
hormones on anaphylactic arthritis, 
Am. J. Physiol. 166: 340-348, 1951. 


Asphyxia, Traumatic 5115. Reichert, F. L., 
& Martin, J. W.: Traumatic asphyxia: 
experimental and clinical observations 
with a report of a case with con- 
comitant paraplegia, Ann. Surg. 134: 
361-368, 1951. 


Asthma 5116. Lukas, D. 8.: Pulmonary 
function in a group of young patients 
with bronchial asthma, J. Allergy 22: 
411-422, 1951. 

5117. Sterling, A., et al.: The treatment 
of refractory asthmatics, Arch. Pediat. 
68: 373-381, 1951. 


Aureomycin 5118. Lepper, M. H., et al.: 
Effect of large doses of aureomycin on 
human liver, Arch. Int. Med. 88: 271- 
283, 1951. 


Beriberi 5119. Bagchi, K Infantile Beri- 
beri. Human milk intoxication due to 
B avitaminosis, Antiseptic 48: 592-596, 
1951. 

Bone, Fibrous Dysplasia 5120. Pritchard, 
J. E.: Fibrous dy eplasia of the bones, 
Am. J. M. Se, 222: 313-332, 1951. 


Breast Feeding 5121. Wiedenbach, E.: 
Safeguard the mother’s breasts, Am. J. 
Nursing 51: 544-548, 1951. 

Burns 5122. Blocker, T. G., Jr., et al: 
Experiences with the exposure method 
of burn therapy, Plast. & Reconstruct. 
Surg. 8: 87-93, 1951. 


Cerebellar Degeneration 5123. Biemond, 
A.: Les dégénérations spino-cerebel- 
leuses, Folia psychiat. neurol. et neu- 
rochir. neerl. 54: 216-223, 1951. 


Estab- 
Illinois 


Spaulding, E. H.: 
therapy, 


Laboratory 
Pediat- 


Endo- 





Cerebral Injury 5124. Meyer, Joachim- 
Ernst: Ueber Gefiissveriinderungen 
beim fetalen und friihkindlichen Cere- 
bralschaden, Arch. Psychiat. 186: 437- 
455, 1951. 


Cerebral Palsy 5125. Holden, R. H.: Im- 
proved methods in testing cerebral pal- 
sied children, Am. J. Ment, Deficiency 
56: 349-353, 1951. 


Cerebrospinal Fluid 5126. Stechern, A., & 
Urban, N.: Untersuchungen zum 
kalium und natrium Spiegel im frak- 
tionierten Liquor, Ztschr. f. Kinderh. 
69: 596-604, 1951. 


Chloromycetin 5127. Kelly, R. S., et al.: 
Studies on the absorption and distri- 
bution of chloramphenicol, Pediatrics 8: 
362-367, 1951. 


Cirrhosis 5128, Case records of the Mas- 
sachusetts General Hospital Case 37372, 
New England J. Med. 245, 429-434, 
1951. 

5129. Chakraverty, 8. N.: Infantile cir- 
rhosis, Antiseptic 48: 597-599. 1951. 
5130. Leiber, B., & Voigt, G E.: 
Familiaire Lebercirrhose im Kindesalter, 
Monatschr. f. Kinderh. 99: 265-270, 

1951, 

5131. Misra, 8. 8.: Infantile liver cir- 
rhosis, Acta Med. Scandinav. Suppl. 
259, 140: 181-190, 1950. 


DysostoSis 5132. Jackson, 
W. P. U.: The generalized develop- 
mental osseous dystrophies. 8. Osteo- 
dental dysplasia (cleido-cranial dysos- 
tosis): general summary, South African 
M. J. 25: 475-477, 1951. 


Constipation 5133. Seidmon, E. E. P.: 
Management of bowel dysfunctions in 
children, Am. J. Digest. Dis. 18: 274- 
278, 1951. 

Cortical hyperostosis 5134. Jaslow, R. L., 
& Friedman, C. F.: Infantile cortical 
hyperostosis, New York State J. Med. 
51: 2031-2034, 1951. 

Cortisone 5135. Geppert, L. J., et al.: The 
effect of cortisone on nutrition, J. 
Pediat. 39: 267-286, 1951. 

5136. Humphrey, J. H.: The effect of 
cortisone upon some _ experimental 
hypersensitivity reactions, Brit. J, Ex- 
per. Path. 32: 274-283, 1951. 

See No. 5078, No. 5316. 


Cushing’s Syndrome 5137. Forbes, A. P., 
& Albright, F.: A comparison of the 
17-ketosteroid excretion in Cushing’s 
syndrome associated with adrenal tumor 
and with adrenal hyperplasia, J, Clin. 
Endocrinol. 11: 926-935, 1951. 


Cutis Laxa 5138. Korting, G. W., & Got- 
tron, E.: Cutis laxa, Arch. Dermat. & 
Syph. 193: 14-34, 1951. 


Cleidocranial 
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Dermatitis, Contact 5139. Sulzberger, M. 
B., et al.: Selected dermatoses seen in 
general practice, Ciba 3: 147-169, 1951. 


Dermatitis Exfoliativa. See No. 5275. 
Dermatitis Seborrheic. See No. 5074. 
Dermatochalasia. See No. 5138, No. 5106. 


Dermatoses 5140. Heimer, C. B., et al.: 
Local therapy in dermatoses of the 
newborn infant. Arch. Pediat. 68: 382- 
387, 1951, 


Dextran 5141, 
kung und 
siiulingstoxikose, 
142: 121-131, 1951. 

Diabetes 5142. Joslin, E. P.: Status of 
living diabetics with onset under 40 
years of age, J. A. M. A. 147: 209-213, 
1951. 

5143. Lowrey, G. H.: Care of the 
juvenile diabetic, Univ. Michigan M. 
Bull. 17: 274-281, 1951. 

5144. Post, L. T., & Stickle, A. W., Jr., 
et al.: Fundus changes in juvenile 
diabetics, Am. J. Ophth. 34: 1119-1126, 
1951, 

5145. Stephens, J. W., & Marble, A.: 
Place and value of summer camps in 
management of juvenile diabetes. 
Observations and a report of activities 
at a camp for diabetic boys in 1950, 
Am. J. Dis. Child. 82: 259-267, 1951. 

5146. Stephens, J. W., et al.: Use of 
mixtures of NPH and unmodified in- 
sulins, Arch. Int. Med. 88: 356-361, 
1951. 

5147. White, P.: NHP insulin, J. Michi- 
gan M. Soc. 50: 883-886, 1951. 


Diaphragm. Rupture 5148. White, J. M., & 
Sladezyk, G.: Traumatic rupture of 
diaphragm with transthoracic repair, 
Texas State J. Med. 47: 644-646, 1951. 


Dipktheria 5149. Edwards, D. G., & Alli- 
son, V. D.: Diphtheria in the im- 
munized with observations on a diph- 
theria-like disease associated with non- 
toxigenic strains of corynebacterium 
diphtheriae, J. Hyg. 49: 205-219, 1951. 

5150. Keizer, D. P. R.: Dipthérie des 
muqueuses et de la peau, Pédiatrie 6: 
683-686, 1951. 

Dysostosis Endochondralis 5151. Scheppe, 
K. J.: Dysostosis enchondralis epiphy- 
saria bei degenerativem Minderwuchs 
mit Akromikrie, Ztschr. f, Kinderh. 69: 
509-519, 1951. 

Dysplasia. See No. 5157. 

ECG 5152. Alimurung, M. M., et al.: The 
unipolar precordial and extremity elec- 
trocardiogram in normal infants and 
children, Circulation 4: 420-428, 1951. 

Eczema 5153. Hill, L. W.: Wool as a 


cause of eczema in children, New Eng- 
land J. Med. 245: 407-409, 1951. 


Dextranwir- 
intestinaler 
Kinderh. 


Dieckhoff, J.: 
-nachweis bei 
Arch. f. 
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Edema 5154. eas de 


infan- 


Cau, G.: Sur un 
‘*syndrome neurooedémateux 
tile,’’ Pédiatrie 6: 746-749, 1951. 


Ehlers-Danlos Syndrome 5155. Gadrat, J., 
& Bazex, A.: Sur le syndrome d’Ehlers- 
Danlos, Ann. dermat. et syph. 78: 430- 
444, 1951. 

See No. 

Electroencephalography 5156. Pine, I., et 
al.: The electroencephalogram in ACTH 
and cortisone-treated patients, Elec- 
troencephalog. & Clin. Neurophysiol. 3: 
301-310, 1951. 

EEG. No. 5242. 

Ellis-van Creveld Syndrome 5157. Keizer, 
D. P. R., & Schilder. J. H.: Ectoder- 
mal dysplasia, achondrodysplasia, and 
congenital morbus cordis, Am. J. Dis. 
Child. 82: 341-344, 1951. 

Encephalitis 5158. LEicke, W. J.: 
die Leukoencephalitis, 
241-244, 1951. 

Encephalitis, Herpetic 5159. Ginder, D. R., 
& Whorton, C. M.: Herpes simplex 
encephalitis, J. Pediat. 39: 298-302, 
1951. 

Encephalomyelopathy 5160. Leigh, D.: 
Subacute necrotizing encephalomyelop- 
athy in an infant, J. Neurol, Neuro- 
surg. & Psychiat. 14: 216-221, 1951. 

Endocardial fibro-elastosis, See No. 5201. 


Endocrines 5161. Scheidhauer, E., & Her- 
minghaus, H.: Was leisten Regulation- 
sprinfungen im Kindesalter? Bespre- 
chung der Ergebnisse an Hand von 24 
Fallen, Ztschr. f. Kinderh. 69: 526-563, 
1951. 

5162. 


5138, 


See 


Ueber 
Nervenarzt 7: 


Thomas, Erwin: Die innersekre- 
torischen Krankheiten des Kindes und 
ihre Behandlung, Arch. f. Kinderh. 
Supp. 26: 5-105, 1951. 

Enuresis 5163. Bostock, J., 
M, G.: Enuresis and 
Med. J. Australia 2: 


Epignathus 5164. Ochsner, A., & Ayers, 
W. B.: Case of epignathus. Survival 
of host after its excision, Surgery 30: 
560-564, 1951. 

Erythema Multiforme 5165. 
Héllander, L.: Ein Fall von ‘‘ectoder- 
mose erosive Pluriorificielle’’ mit Auto- 
agglutination und anderen serologischen 
Besonderheiten, Helvet. paediat. acta 
6: 356-360, 1951. 

5166. Pritchett, J. H., Jr., & Austin, 
A. C.: Stevens-Johnson syndrome oc- 
curring in identical twins with apparent 
response to terramycin and aureomy- 
ein, J, M. A, Georgia 40: 374-376, 1951. 

Erythroblastopenia 5167. Chernoff. A. &., 
& Josephson, A. M.: Acute erythro- 
blastopenia in sickle-cell anemia and 
infectious mononucleosis, Am. J. Dis. 
Child. 82: 310-322, 1951. 


& Shackleton, 
toilet training, 
110-113, 1951. 


Perabo, F., & 


Erythroblastosis 5168. Mbollison, P. L., & 
Cutbush, M.: A method of measuring 
the severity of a series of cases of 
hemolytic disease of the newborn, 
Blood 6: 777-788, 1951. 


5169. Wiener, A. S., et al.: Studies in 
Rh sensitization. 3. Effect of Rh-posi- 
tive pregnancies on Rh antibody titer, 
Blood 6: 789-798, 1951. 


5170. Wiener, A. S., et al.: Studies in Rh 
sensitization. 4. Persistence of Rh 
antibodies in serum of sensitized in- 
dividuals, Blood 6: 799-803, 1951. 


Esophagus, Atresia 5171. Cliffton, E. E.: 
Delayed cervical esophagoesophagos- 
tomy with intra-thoracic transplanta- 
tion of the stomach for congenital 
atresia of the esophagus with esopha- 
gotracheal and esophagobronchial fis- 
tula. Surgery 30: 542-549, 1951. 

Eye. See Nos. 5144, 5176, 5267. 

Feeding 5172. Holmes, A. D., et al.: Use 
of ascorbic acid tablets to enrich milk 
for infant feeding, J. Pediat. 39: 320- 
324, 1951. 

5173. Joslin, C. L., & Bradley, J. E.: 
Study on orange juice, orange juice 
concentrate, and orange peel oil in in- 
fants and children, J. Pediat. 39: 325- 
329, 1951. 

See No. 5121. 


Fluids 5174. Liewellin, K. R.: The re- 
hydration of children, Post Grad. M. J. 
27: 443-452, 1951. 


Felling’s Disease. See No. 5281. 


Funnel Chest 5175. Therkelsen, F.: Funnel 
chest, Acta chir. scandinav. 102, 36-47, 
1951. 


Galactosemia 5176. Enns, J. H.: Human 
galactosemia cataract, Am. J. Ophth. 
34: 1268-1269, 1951. 

5177. Falls, H. F., et al.: Galactosemia 
cataract, Am. J. Ophth. 34: 1271-1274, 
1951. 


Gargoylism 5178. Miiller, R.: Ein Beitrag 
zur Differentialdiagnose der Pfaundler- 
Hurlerschen Erkrankung, Monatschr. f. 
Kinderh. 99: 302-307, 1951. 

5179. Wiedemann, Hans-Rudolf: Bei- 
trige zur Pfaundler-Hurlerschen 
Krankheit, Ztschr. f. Kinderh. 70: 81- 
112, 1951. 


Gastro-enteritis 5180. 
Henckel, H.: 
glingsenteritis, Ztschr. f. 
33-59, 1951. 

5181. Gutheil, H.: Resistenz von Dys- 
pepsiecoli (Typ 0-111:B 4) gegeniiber 
Antibioticis und Sulfonamiden, Mo- 
natschr. f. Kinderh, 99: 225-227, 1951. 


Braun, O. H., & 
Ueber epidemische Siu- 
Kinderh. 70: 
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5182. Rogers, K. B.: The spread of in- 
fantile gastro-enteritis in a eubicled 
ward, J. Hyg. 49: 140-151, 1951. 

5183. Rogers, K. B., & Koegler, S. J.: 
Inter-hospital cross-infection of epi- 
demic infantile gastro-enteritis associ- 
ated with type strains of bacterium 
coli. J. Hyg. 49: 152-161, 1951. 

5184. Sauerbrei, Hans-Ulrich, et al.: Zur 
Frage der Karottensuppenversager in 
der Behandlung von Ernahrungsstérun- 
gen, Ztschr. f. Kinderh. 70: 60-80, 1951. 
See No. 5141. 


Hearing 5185. Beebe, Helen Hulick: 
Diagnostic difficulties in a case of hard- 
ness of hearing in a child, Pract. Oto- 
rhinolaryng. 13: 241-248, 1951. 

5186. Weaver, C. H.: An evaluation of 
hearing aids worn by school children, 
J. Speech & Hearing disorders Part I, 
16: 218-221, 1951. 


Heart 5187. Fowler, R. E. L., & Bevil, 
H. H.: Aneurysms of the sinuses of 
valsalva, Pediatrics 8: 340-348, 1951. 

5188. Gros, G., et al.: Electrocardio- 
graphic patterns of normal children 
from birth to five years of age, Pediat- 
ries 8: 349-361, 1951. 


Heart Disease, Congenital 5189. Adams, 
F, H., & Forsyth, W. B.: The effect 
of surgery on the growth of patients 
with patent ductus arteriosus, J. 
Pediat. 39: 330-336, 1951. 


5190. Blount, S. G., Jr., et al.: Physio- 
logical studies in congenital heart dis- 
ease. 12, The circulatory dynamics in 
patients with tricuspid atresia, Bull. 
Johns Hopkins Hosp. 89: 235-244, 1951. 

5191. Bond, V. F., Jr.: Eisenmenger’s 
complex: report of 2 cases and review 
of cases with autopsy study, Am. Heart 
J. 42: 424-435, 1951. 

5192. Bor, I., et al.: Cyanotic congen- 
ital malformations of the heart with 
left axis deviation on the ECG, Ann. 
Paediat. 177: 175-186, 1951. 


5193. Brown, I., et al.: Anesthetic 
management during operation for te- 
tralogy of Fallot, Anesth. & Analg. 30: 
271-277, 1951. 

5194. Clagett, O. T., & Jampolis, R. W.: 
Coarctation of the aorta. A study of 
70 cases in which surgical exploration 
was performed, Arch. Surg. 63: 337- 
348, 1951. 

5195. Dammann, J. Francis, Jr.: Con- 
genital malformations of the heart 
amenable to surgery, South, M. J. 44: 
915-918, 1951. 


5196. Donzelot, E., et al.: Un nouveau 
moyen diagnostique dans les cardio- 
pathies congénitales: l’epreuve 4 
l’éther sélective an cours du cathétér- 
isme cardiaque, Arch. mal. coeur. 44: 
638-649, 1951. 


5197. Franco, A. G.: Sobre um suposto 
caso de Lutembacher, Arq. Univ. Bahia 
5: 83-92, 1950. 

5198, Joly, Fr., et al.: Les communica- 
tions interventriculaires (diagnostic 
par cathétérisme). Etude clinique et 
physiologique, Arch. mal. coeur 44: 602- 
633, 1951. 

5199. Sanford, M. C.: Cardiovascular 
surgery in congenital acyanotic mal- 
formations, Clin. Proce. Child. Hosp., 
Washington, D. C. 7: 206-220, 1951. 

5200. Soulié, P., et al.: Etude comparée 
de l’hémodynamique dans les Tétralo- 
gies et dans les trilogies de Fallot, 
Arch. mal. coeur 44: 577-601, 1951. 

5201. Torp, K. H.: Congenital aortic 
stenosis with hyperplasia of the endo- 
eardium in the left ventricle, Acta 
Path. et microbiol. Scandinav. 29: 109- 
119, 1951. 

5202. Ferrio, R. A.: Das cardiopatias 
congenitas, Arq. Univ. Bahia 5: 9-74, 
1950. 


Heart ECG 5203. Furman, R. A., & Hal- 
loran, W. R.: The electrocardiogram 
in the first two months of life, J. 


Pediat. 39: 307-319, 1951. 


Hemangioma, Parotid 5204. Conway, Her- 
bert: Cavernous hemangioma of the 
parotid gland treated by x-radiation at 
the time of operation, Plast. & Recon- 
struct. Surg. 8: 237-241, 1951. 


Hemangioma, Umbilical Cord 5205. Barry, 
F. E., et al.: Hemangioma of the 
umbilical cord, Am, J. Obst. & Gynec. 
62: 675-680, 1951. 


Hemiplegia 5206. Cairns, H.: Hemis- 
pherectomy in the treatment of infan- 
tile hemiplegia, Lancet 2: 411-415, 1951. 


Hemophilia 5207. Merskey, C.: The oc- 
eurrence of hemophilia in the human 
female, Quart. J. Med. (new. ser.) 20: 
299-311, 1951. 


Hemorrhagic Diseases 5208. Jackson, A. D. 
M.: The aetiology and diagnosis of 
haemorrhagic diseases in children, Post 
Grad. M. J. 27: 453-462, 1951. 

5209. Goldstein, R., & Alexander, B.: 
Management of certain hemorrhagic 
disorders, M. Clin, North America, pp. 
1403-1422, 1951. 


Hepatitis 5210, Odin, M.: Inoculation 
hepatitis. A survey of its incidence in 
gothenburg, Acta med. Scandinav. 140: 
130-143, 1951. 

5211. von Harnack, G. A.: Leberfunk- 
tionsdiagnostik bei Hepatitis epidemica 
im Kindesalter, Ztschr. f. Kinderh. 70: 
10-25, 1951. 

Hernia, Diaphragmatic 5212. Shellito, J. 
G., & Bartlett, W. C.: Surgical cor- 
rection of congenital eventration of the 
diaphragm, Am. Surgeon 17: 898-900, 
1951. 
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Histamine 5213. de Gara, P. F.: Chemical 
determination of histamine in blood in 
health and disease, J. Allergy 22: 429- 
433, 1951. 


Hospital 5214. Wallace, H. M., et al.: 
Formula rooms for newborn infants in 
lying-in hospitals, J. Pediat. 39: 337- 
345, 1951, 

See No. 5297. 


Hurler’s Disease. See Gargoylism. 


Hypertension. See No. 5304. 
Hypoadrenalism 5215. Grotts, B. F.: 


Hypoadrenalism in newborn infants. 4 
ease report, J. Indiana M. A, 44: 839- 
840, 1951. 


Hypocalcemia 5216. Fanconi, G.: Ueber 
chronische Stérungen des Calcium und 
Phosphatstoffwechsels im Kindesalter, 
Schweiz. med. Wehnschr. 81: 908-913, 
1951. 


Hypoproteinosis 5217. Achar, S. T., & Ben- 
jamin, V.: Studies on the effects of 
protein deficiency among children in 
Madras, Antiseptic 48: 573-579, 1951. 

5218. Lynch, H, D., & Snively, W. C., 
Jr.: Hypoproteinosis of childhood, 
J. A. M. A. 147: 115-119, 1951. 
5219. Thurau, R.: Die Eiweissverarm- 
ung bei Siulingsdystrophie, Monatschr. 
f. Kinderh. 99: 241-247, 1951. 


Hypothyroidism 5220. Engeset, A. et al.: 
Skeletal changes resembling scurvy in 
infantile hypothyreosis before and after 
thyroid therapy, Acta. Radiol. 36: 1-10, 
1951. 


Immunization 5221. Gale, A. H.: Diph- 
theria immunization, Practitioner, 167: 
228-231, 1951. 


Influenza 5222. Isaacs, A., & Andrews, C. 
H.: The 1951 influenza viruses. Epi- 
demiology of influenza in the light of 
the 1951 outbreak, Proc. Roy. Soe. 
Med. 44: 801-804, 1951. 


Intussusception 5223. Madding, G. F., & 
Everhart, M. W.: Irreducible intussus 
ception in an infant: report of one 
ease with successful primary resection, 
Gastroenterology 18: 632-634, 1951. 

5224. Padalino, J. A.: Intussusception 
due to an inverted Meckel’s diverticu- 
lum in a 6 year old child, New York 
State J. Med, 51: 2040 only, 1951. 


Irradiation 5225. Helbig, D.: Reizung vege- 
tativer Zentren bei Ultraschall-behand- 
lung des gehirnsdebiler Kinder, Arch. 
f. Kinderh. 142: 145-153, 1951. 


Kaposi’s Varicelliform Eruption 5226: Me 
Conachie, J. A., & Anderson, T. E.: 


in the, treatment of Ka- 
posi’s Varicelliform Eruption, Brit. J. 


Aureomycin 


Dermat. 63: 307-311, 1951. 


Klippel-Feil Syndrome 5227. Luftman, I. 
I., & Weintraub, S.: Klippel-Feil syn- 
drome in a full-term stillborn infant, 
New York State J. Med. 51: 2035-2038, 
1951. 


Lead Poisoning 5228. Feldman, H. T.: 
Lead poisoning. Salient features in its 
diagnosis and treatment, Clin. Proc. 
Child. Hosp., Washington, D. C. 7: 194- 
205, 1951. 


Leucemia 5229. McLean, J. A.: Treatment 
of acute leukemia by folie acid antag- 
onists, Med. J. Australia 2: 119-121, 
1951. 

5230. Minn-Sen Li: Beitrige zur Patho- 
genese der myeloischen Leukimie, 
Ztsehr. f. Kinderh. 70: 26-32, 1951. 

5231. Rosenthal, M. C., et al.: The use of 
adrencorticotropic hormone and corti 
sone in the treatment of leukemia and 
leukosarcoma, Blood 6: 804-823, 1951. 


5232. Ross, J. F., & Ebaugh, F. G., Jr.: 
Current trends in the management of 
the leukemias and the malignant lym- 
phomas, M. Clin. North America, pp. 
1381-1401, 1951. 


Liver, 5233. Kuske, F. A.: Klinischer 
Beitrag zur Leberpathologie im Siaul- 
ingsalter, Arch. f. Kinderh. 142: 132- 
145, 1951. Also see specific titles. 


Loeffier’s Syndrome 5234. De Zoysa, V. P.: 
Tropical eosinophilia and its possible 
relationship to Loeffler’s syndrome and 
periarteritis nodosa, Ann. Allergy 9: 
621-633, 1951. 

Lung 5235. Hamilton, W. F.: The physi- 
ology of the pulmonary circulation, 
J. Allergy 22: 397-410, 1951. 


Lymphocytosis 5236. Didier, R.: 
les hyperleucocytoses de 
Pédiatrié 6: 689-708, 1951. 


Marfan’s Syndrome 5237. Verbeeck, J.: Le 
syndrome de Marfan, Acta paediat. 
Belg. 5: 184-195, 1951. 


Mastoiditis 5238, Aloin, H., et al.: Sym- 
posium sur les oto-mastoidites du nouris- 
son, J. de méd. de Lyon 760: 818-821, 
1951. 


Meckel’s Diverticulum 5239. Carnazzo, 8S. 
J., & McGreevy, E. J.: Meckel’s diver- 
ticulum, J. Internat. Coll. Surgeons 16: 
22-36, 1951. 


Megacolon 5240. Demirag, B.: A propos 
d’un cas de mégacdlon congénital 
associé A un défect de la cloison inter- 
ventriculaire, Ann. Paedit. 177: 187- 
191, 1951. 


Meningitis, Pneumococcic 5241. Nemir, R. 
L., & Israel, J.: Pneumococcic menin- 
gitis in infants and children. Combined 
therapy using penicillin and sulfona- 
mide, J. A, M. A. 147: 213-218, 1951. 


Notes sur 
l’enfance, 
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Meningitis, Purulent 5242. Hughes, J. G., 
et al.: Relationship of EEG findings to 
clinical factors during and after acute 
purulent meningitis, Am. J. Dis. Child. 
82: 268-281, 1951. 


Meningitis, Tuberculous 5243. Auerbach, 
O.: Tuberculous meningitis; correlation 
of therapeutic results with the patho- 
genesis and pathologic changes. I. Gen- 
eral considerations and pathogenesis, 
Am, Rev, Tuberc. 64: 408-418, 1951. 

5244. Auerbach, O.: Tuberculous menin- 
gitis: correlation of therapeutic results 
with the pathogenesis and pathologic 
changes. II. Pathologic changes in un- 
treated and treated cases, Am. Rev. 
Tuberc. 64: 419-429, 1951. 

5245. Illingworth, R. S., & Lorber, J.: 
Results of streptomycin treatment in 
tuberculous meningitis, Lancet 2: 511- 
516, 1951. 

5246. Hoen, E., & Schmidt-rohr, H.: 
Ueber die hydrocephalen Stérungen bei 
der TBC-Meningitis im Verlauf der 
Behandlung mit Streptomycin, 
Monatschr. f. Kinderh. 99: 292-297, 
1951. 


Meningocele 5247. Nosik, Wm. A.: The 
repair of lumbar and cranial meningo- 
cele with tantalum gauze, J. Neuro- 
surg. 8: 540-542, 1951. 


Mental Deficiency 5248. Jones, T. B.: The 
social implications of mental deficiency, 
Pub. Health 64: 206-210, 1951. 

5249. Westwell, A. E.: The defective 
delinquent, Am. J. Ment. Deficiency 56: 
283-289, 1951. 

5250. Whitney, E. A.: Mental retarda- 
tion 1950, Am. J. Ment. Deficiency 56: 
253-263, 1951. 

See 5281. 


Mesenteric Adenitis 5251. Ward-McQuaid, 
J. N.: Acute non-specific mesenteric 
lymphadenitis incidence and prognosis 
in children, Lancet 2: 524-527, 1951. 


Metabolism 5252. Filer, L. J., et al.: Ab- 
sorption of a-Tocopherol and tocopheryl 
esters by premature and full term in- 
fants and children in health and dis- 
ease, Pediatrics 8: 328-339, 1951. 


Microcolon 5253. Storey, C. F., & Sharp, 
R. W.: Congenital microcolon, Am. J. 
Dis. Child. 82: 345-356, 1951. 


Mononucleosis 5254. Harley, J. F.: Infec- 
tious mononucleosis in the Negro, J. 
Pediat. 39: 303-306, 1951. 

See No. 5167. 


Mortality 5255. Douglas, J. W. B.: Health 
and survival of infants in different so- 
cial classes, Lancet 2: 440-447, 1951. 

5256. Kahn, H. A.: Changing causes of 
death in childhood, Pub. Health. Rep. 
66: 1246-1247, 1951. 


5257. Seitz, L.: Ueber wenig beachtete 
Todesursachen der Kinder in den letz- 
ten Monaten der Schwangerschaft, un- 
ter der Geburt und in den ersten Tagen 
nach der Geburt, Arch. Gynik. 179: 
545-566, 1951. 


Myasthenia Gravis 5258. McKeever, G. E.: 
Myasthenia gravis in a mother and her 
newborn son, J. A, M. A. 147: 320-322, 
1951. 


Nephritis 5259. Heintz, R.: Ueber paraller- 
gische und metallergische Reaktionen 
im Verlaufe der diffusen Glomerulo- 
nephritis, Klin. Wehnschr. 29: 541-543, 
1951. 
5260. Kempe, C. H., et al.: Outbreak of 
acute nephritis in adolescent school- 
boys, Pediatrics 8: 393-405, 1951. 


Nephrosis 5261. Frischknecht, W., et al.: 
Nephrosesyndrom bei chronischer intra- 
kapillarer Glomerulonephritis, Helvet. 
paediat. acta 6: 329-355, 1951. 

5262. Mateer. F .M., et al.: Sodium re- 
striction and cation exchange resin 
therapy in nephrotic children, J. Clin. 
Investigation 30: 1018-1026, 1951. 


Neuroblastoma 5263. Beck. S. M. Jr., & 
Howard, P. J.: Neuroblastoma. Re- 
view of the literature and report of 
6-year cure by roentgen therapy, Am. 
J. Dis. Child. 82: 325-334, 1951. 

5264. Hamilton, P. K.: Neuroblastoma 
of the spinal cord, Am. J. Clin. Path. 
21: 846-851, 1951. 

5265. Lodge, W. O.: Metastatic adreno- 
medulloblastoma of the pterygopalatine 
fossa, Brit. M. J., pp. 584-585, 1951. 


Newborn 5266. O’Connel, Wm. T.: The 
effect of toxemia of pregnancy of the 
newborn, Am, J. Obst. & Gynec. 62: 672- 
674, 1951. 

See Nos. 5140, 5274, 5325, 5350. 


Newborn, Eye 5267. Kundert, K. F.: Bi- 
lateral exophthalmos in the newborn. 
Am. J. Ophth. 34: 1173-1175, 1951. 


Nutrition 5268. Meier, E.: Das Unterge- 
wicht der Kinder von 9 bis 13 Jahren, 
Ztschr. f. Hyg. 133: 1-19, 1951. 


Omphalocele 5269. Kahle, H. R.: Omphalo- 
cele (analysis of twenty-one cases from 
charity hospital of Louisiana at New 
Orleans), Am. Surgeon 17: 947-957, 
1951. 


Otitis 5270. Hostelley, W. V.: Prevention 
of otitis in the swimmer, Arch. Oto- 
laryng. 54: 279-303. 1951. 


Oxyuriasis 5271. Wells, Helen S., et al.: 
Terramycin HCl in the treatment of 
human pinworm infections, Antibiotics 
& Chemotherapy 1: 299-304, 1951. 


Palsy, Cerebral 5272. Denhoff, E., & Holden, 
R. H.: Pediatric aspects of cerebral 
palsy, J. Pediat. 39: 363-373. 1951. 
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Pancreas, Cystic Fibrosis 5273. Innerfield, 
I., et al.: The antithrombin titer in 
cystic fibrosis of the pancreas, J. Pediat. 
39: 287-297, 1951. 


Parotitis, Purulent 5274. Campbell, W. A. 
B.: Purulent parotitis in the new- 
born. Report of a case, Lancet 2: 
386, 1951. 


Pemphigus 5275. Freyer, Hans-Ulrich: Zur 
Theorie des Pemphigus neonatorum und 
der Dermatitis exfoliativa neonatorum, 
Monatschr. f. Kinderh. 99: 261-265, 
1951. 

5276. Sprenger, F.: 
des Pemphigus 


Wehnschr. 123: 


Zur Symptomatologie 
juvenilis, Dermat. 
459-463, 1951. 


Penicillin 5277. Lapin, J. H., & Mond, L: 
Serum-sickness-like syndrome from pen- 
icillin, Am. J. Dis. Child. 82: 335-340. 
1951. 
See No. 


Periarteritis Nodosa 5278. Adelson, L.: 
Periarteritis nodosa in infancy. Re- 
port of a case following allergic reac 
tions to penicillin, J. Pediat. 39: 346- 
353, 1951. 


Pericardial Effusion 5279. Levene, G., & 
Kaufman, 8S. A.: The roentgen diagno 
sis of pericardial effusion. With spe 
cial reference to the appearance of the 
barium-filled esophagus and the cardio- 
hepatic angle, Radiology 57: 373-383, 
1951. 

Pertussis 5280. Gordon, J. E., & Hood, 
R. 1.: Whooping cough and its epi- 
demiological anomalies, Am. J. M. Se. 
222: 333-361, 1951. 

Phenylpyruvic Oligophrenia 5281. 


S. J.: 


5278. 


Cantor, 
Phenylpyruvie oligophrenia, with 
notes on eases, Med. J. Australia 2: 
187-191, 1951. 


Phosphatase 5282. Theopold, W.: Unter- 
suchungen zur Aktivitit der alkalischen 
Phosphatase im Gewebe gesunder und 
rachitischer Ratten, Monatsehr. f. 
Kinderh. 99: 227-231, 1951. 


Pneumonia. See No. 5111. 


Pneumonia, Interstitial 5283. Garsche, R.: 
Zur klinischen Bedeutung der Réntgen- 
diagnostik bei der interstitiellen Pneu 
monie Friihgeborener Kinder, Fortschr. 
a. d. ges. d. Réntgenstrahlen 75: 125- 
138, 1951. 

Poisoning, Stramonium 5284, 
Stramonium poisoning, J. 
354-356, 1951. 

5285. 


poliomyelitis, 


Stiles, F. C.: 
Pediat. 39: 


Editorial 
Lancet 2: 


predisposi 


434, 


Poliomyelitis 
tion to 
1951. 

5286. Haumeder, R. R.: 
a pair of identical twins. 
eases, Arch. Pediat. 68: 


Poliomyelitis in 
Report of 
357-360, 1951. 


5287. Herndon, C. 
A twin-family 
to poliomyelitis, Am. J. 
3: 17-46, 1951. 

5288. Landauer, K. 8.: Recent develop- 
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